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NORTH   OF    ENGLAND    INSTITUTE 


MINING  AND  MECHANICAL  ENGINEERS. 


ANNUAL  GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-cpox-Tyne, 

August  4th,  1900. 


Mr.  WILLIAM  ARMSTRONG,  Retibinc -President,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
July  21st  and  that  day,  and  of  the  Council  of  The  Institution  of 
Mining  Engineers. 


ELECTION  OF  OFFICERS,  1900-1901. 

The  Chairman  (Mr.  W.  Armstrong)  appointed  Messrs.  R. 
Clive,  J.  AY.  Fryar,  C.  C.  Leach.  X.  B.  Ridley,  F.  R.  Simpson,  and 
J.  Simpson  as  scrutineers  of  the  ballotting  papers  for  the  election 
of  officers  for  the  year  1900-1.  The  scrutineers  afterwards 
reported  the  result  of  the  ballot  as  follows  :  — 

President  : 
Mr.  J.  G.  Weeks. 


Vice-Presidents 


Mr.  T.  W.  Benson. 
Mr.  T.  Forster  Brown". 
Mr.  J.  L.  Hedley. 


Mr.  J.  H.  Meriyale. 
Mr.  M.  W.  P.arrix«;tiix. 
Mr.  W.  O.  Wood. 


VOL.   I..-1900-lftOl. 


TRANSACTIONS. 

Council  : 


Mr.   K    S.   An  DKBSON. 

Mi.  H.  Ayton. 

Mr.   K.   DOKALD  BAIN. 

Mr.  (i.  F.  Bell. 
Mr.  W.  C.  Blackett. 

Mr.  11.  F.  Br/LMAN, 
Mr.  M.  II.  Douclas. 
Mr.  T.  EL  Forster. 
Mr.  T.  E.  Johling. 


M  i .  A.  C.  Kayll. 

Mr.   1'.   Kikkii'. 
Mr.  H.  Lawrence. 
Mr.  C.  C.  Leach. 
Prof.  Henry  Louis. 
Mr.  R.  A.  S.  Redmayne. 
Mr.  T.  0.  Rop.son. 
Mr.  F.  R.  Simpson. 
Mr.  •'.  Simpson. 


Mr.  W.  Armstrong  (Retiring-President),  in  vacating  the  chair 
in  favour  of  Mr.  J.  G.  Weeks,  said  that  the  members  had  every 
reason  to  congratulate  ihemselves  in  having  elected  so  able  a 
President  for  the  ensuing  year. 

The  President  (Mr.  J.  G.  Weeks)  thanked  the  members  for 
the  great  honour  which  they  had  done  him  in  electing  him  as  Presi- 
dent. He  assured  the  members  that  his  care  would  be  to  further, 
so  far  as  lay  in  his  power,  the  interests  of  the  Institute.  Towards 
this  end  he  was  much  emboldened  by  the  thought  that  he  could  rely 
upon  a  continuance  of  that  help  and  support  which  had  always  so 
considerately  and  generously  been  given,  not  only  by  the  members 
generally,  but  also  by  the  Council,  to  his  predecessors.  Although 
a  steady  increase  of  membership  was  desirable,  it  was  not 
necessarily  a  measure  of  success  appertaining  to  a  scientific 
institute ;  and,  while  desiring  the  assistance  of  the  members  in 
this  respect  during  his  term  of  office,  he  wished  more  particularly 
to  emphasize  the  opinion  that  the  production  oINpapers  (with  the 
attendant  discussion)  dealing  with  either  safety  in,  or  the 
beneficial  progress  of,  the  art  of  mining  (which  he  begged  to 
remind  them  were  the  principal  objects  placed  prominently  in 
front  at  the  foundation  of  the  Institute  in  1852),  was  one  of  greater 
importance,  stimulated  as  he  hoped  it  would  be  by  Mr.  G.  C. 
Greenwell's  donation,  alluded  to  in  the  annual  report,  and  one  in 
which  their  co-operation  was  earnestly  requested. 

Before  resuming  his  seatr  he  had  an  immediate  duty  to  per- 
form, namely,  to  move  a  vote  of  thanks  to  the  retiring-President. 
They  had  seen  the  very  genial  and  hearty  way  in  which  he  had  so 
successfully  filled  the  position  of  President;  he  had  been  a 
brilliant  illustration  of  heredity  in  mining  talent,  and  which  would 
he,  he  hoped,  associated  with  the  name  of  Armstrong  for  many 
future  generations.     His  most  excellent,  address  (like  Sir  Walter 
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Scott's  novels)  would  bear  reading  over  any  number  of  times,  and 
was  as  appropriate  now  as  on  the  day  upon  which  it  was  delivered  : 
and  taken  in  conjunction  with  those  of  his  predecessors  in  the  chair, 
the  ground  had  been  so  completely  covered  that  he  (Mr.  Weeks) 
might  be  well  excused  if  he  did  not  attempt  one. 

Mr.  GrEOaGE  May  (Past-President)  seconded  the  vote  of  thanks 
to  the  retiring-President,  which  was  very  cordially  adopted. 


Mr.  W.  Armstrong,  having  briefly  replied,  moved  that  the 
thanks  of  the  members  be  given  to  the  Vice-Presidents,  members 
of  Council,  and  the  Secretary  and  Treasurer,  for  their  services 
during  the  past  year. 

Mr.  R.  S.  Anderson  seconded  the  motion,  which  was  heartily 
adopted. 

Mr.  W.  C.  Blackett  moved,  and  Mr.  W.  Armstrong  seconded 
a  vote  of  thanks  to  the  scrutineers  for  their  services,  and  it  was 
cordially  approved. 


The  Annual  Report  of  the  Council  was  read  as  follows :  — 

ANNUAL  REPORT  OF  THE  COUNCIL,  1899-1900. 

The  following  table  shows  the  progress  of  the  membership 
during  the  last  three  years  :  — 

Year  ending  August  1st. 
Honorary  Members... 

Members        

Associate  Members  ... 
Associates 
Students 
Subscribers   ... 

Totals         1,180        1,219        1,235 

The  continuing  increase  of  the  membership  is  a  matter  of 
congratulation.  110  members  of  all  classes  have  been  added  to 
the  register  during  the  past  year,  and  after  allowing  for  losses  by 
deaths  and  resignations,  there  is  a  net  increase  of  16  members. 

The  deaths  include -Messrs.  T.  W.  Asquith  (who  had  served  on 
the  Council),  Samuel  Bailey,  Thomas  Brown,  Joseph  Chater,  E.  S 


1898. 

1899. 

1900 

30 

29 

30 

859 

870 

883 

115 

126 

132 

103 

109 

108 

51 

62 

59 

22 

23 

23 
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Clark,  II.  1).  Cowan,  E.  W.  Crone,  J.  Douglas,  It.  Elsdon,  J.  W. 
Foster,  II.  Eenderson,  J.  Hodgson,  J.  G.  Joicey,  G.  F.  Labrani 
(killed  during  the  siege  of  Eimberley),  11.  Nasse,  S.  Oliver,  J.  M. 
Rogers,  L.  1.  Seymour  (killed  in  an  engagement  at  Zand  River), 
W.  Smyth  and  I.  W.  II.  White. 

The  Library  has  been  maintained  in  an  efficient  condition 
during  the  year.  The  additions  by  donation,  exchange  and  pur- 
chase, have  been :  — 

Bound  volumes      ...         ...  ...         ...         ...         •••         ••■         390 

Pamphlets,   reports,   etc.  ...         ...         ...         ...         ■••         299 

A  total  of     "     ...         689  titles. 

And  the  Library  now  contains  about  8,389  volumes,  and  2,299 
unbound  pamphlets. 

The  sets  of  some  of  the  files  of  publications  are  incomplete, 
owing  to  the  loss  of  volumes  or  parts,  and  it  is  urgently  desired 
that  members  will  return  the  missing  volumes',  etc.,  to  the 
librarian.  The  Council  have  been  reluctantly  compelled  to  decide 
that  unbound  publications  shall  be  withdrawn  from  circulation. 

Members  would  render  useful  service  to  the  profession  by 
presentations  of  books,  reports,  and  plans  to  the  Library,  where 
they  would  be  available  for  reference. 

By  arrangement  with  the  Literary  and  Philosophical  Society 
of  Newcastle-upon-Tyne,  the  members  of  either  Institution  are 
permitted  to  refer  to  the  books  in  the  Library  of  the  other  society. 
The  members  are  also  permitted  to  enter  the  Museum  of  the 
Natural  History  Society,  in  Newcastle-upon-Tyne. 

The  Library  contains  the  complete  publications  (maps, 
memoirs,  etc.)  of  the  Geological  Survey  of  the  United  Kingdom. 
They  are  available  for  reference  by  members,  but  may  not  be 
removed. 

The  Durham  College  of  Science,  at  the  suggestion  of  the 
Council,  has  arranged  a  three  years'  course  of  lectures  for  colliery- 
engineers,  enginewrights,  and  apprentice  mechanics,  commencing 
in  October  in  each  year.  The  lectures  are  delivered  on  Saturday 
afternoons,  and  the  course  is  as  follows :  — 

1900-1.  Michaelmas  Term,  (1)  Mensuration,  and  (2)  Chemistry 
of  Fuel.  Epiphany  Term,  (3)  Strength  of  Materials,  and  (4) 
Experimental  Mechanics. 

1901-2.     Michaelmas  Term,  (5)  Theoretical  Electricity,   and 
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(G)  Haulage  and  Winding.     Epiphany  Term,  (7)  Steam-engines 
and  Boilers,  and  (8)  Electrical  Engineering. 

1902-3.  Michaelmas  Term.  (9)  Metallurgy  of  Iron  and  Steel, 
and  (10)  Pumping  and  Ventilation.  Epiphany  Term,  (11)  Trans- 
mission of  Power,  and  (12)  Mining  Machinery  (chiefly  used  under- 
ground. 

Several  colliery-owners  have  paid  the  fees  (30s.  per  annum) 
and  railway-expenses  of  pupils  attending  the  classes  from  their 
respective  collieries.  During  the  past  year,  the  lectures  during 
the  Michaelmas  Term  were  attended  by  89  students,  52  sat  for 
examination,  and  28  passed  ;  and  during  Epiphany  term  there 
were  7-1  students,  49  were  examined,  and  30  passed. 

The  adoption  of  a  composition,  varying  with  age,  payable  in 
lieu  of  future  subscriptions,  has  been  generally  approved,  as 
evidenced  by  the  number  of  members  who  have  compounded. 
The  scale  of  rates  is  :  — Under  30  years  of  age,  £31 ;  over  30  years, 
£27  :  over  40  years,  £24 ;  over  50  years,  £21 ;  and  over  60  years 
£17. 

The  Report  of  th<  Committee  of  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers,  and  the  Midland 
Institute  of  Mining,  Civil  and  Mechanical  Engineers  on  Mechanical 
Ventilators  has  been  jDublished  by  The  Institution  of  Mining 
Engineers.  The  thanks  of  the  Institute  were  due  to  the  members 
of  the  Committee  for  the  interesting  and  valuable  report  which 
has  been  drafted  by  their  honorary  secretary. 

An  Account  of  the  Strata  of  Northumberland  and  Durham  as 
proved  by  Borings  and  Sinkings  has  been  published  in  six  volumes. 
Members  are  desired  to  send  copies  of  any  unpublished  sections 
of  strata  in  these  counties,  or  their  section  books  on  loan,  in  order 
that  they  may  be  published  in  a  supplementary  volume. 

The  prices  of  the  T ransactions  (vols.  i.  to  xxxviii.)  have  been 
considerably  reduced,  and  members  are  desired  to  complete  their 
sets  before  the  stock  is  exhausted  (vols,  iii.,  iv.,  v.,  vi.  and  xxi.  are 
now  out  of  print). 

Arrangements  have  been  made  for  the  holding  of  meetings 
for  the  reading  of  papers  and  discussions  by  the  junior  members, 
and  the  Council  trust  that  the  associates  and  students  will  attend 
and  ensure  their  success. 

Mr.  M.  Walton  Brown  has  been  appointed  to  represent  the 
Institute  at  the  conference  of  corresponding  societies  of  the  British 
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A—.,,  iat  ion  for  the  Advancement  of  Science  to  be  held  at  Bradford 
in  September,  L900.  Messrs.  M.  Walton  Brown,  C.  C.  Leach,  H. 
Louis  and  .John  Vivian  attended,  as  delegates,  at  the  receptions 
of  the  Societe  dee  Ingenieurs  Civils  de  France  in  connexion  with 
the  Pans  Kxhil.it ion  from  June  15th  to  20th,  1900.  Messrs. 
Alexander  Agassi/  and  R.  P.  Rothwell  represented  the  Institute 
al  the  commemoration  exercises  held  in  October,  1899,  to  celebrate 
the  hundreth  anniversary  of  the  foundation  of  the  Connecticut 
Academy  of  Arts  and  Sciences.  Mr.  John  Daglis'h  represents  the 
Institute  on  the  Council  of  the  Durham  College  of  Science.  Mr. 
W.  Cochrane  is  the  representative  of  the  Institute  on  the  Science 
and  Art  Committee,  and  Mr.  Henry  Ayton  on  the  Scholarships 
Committee  of  the  Northumberland  County  Council.  Mr.  W. 
Cochrane  also  represents  the  Institute  on  the  board  of  directors 
of  The  Institute  and  Coal  Trade  Chambers  Company,  Limited. 

Prof.  H.  Louis  gave  evidence  on  behalf  of  the  Institute  before 
the  Department  Committee  upon  the  work  of  the  Geological 
Survey  of  the  United  Kingdom. 

The  representatives  of  this  Institute  on  the  Council  of  the 
Institution  of  Mining  Engineers  during  the  past  year  were  as 
follows: — Messrs.  Henry  Armstrong,  William  Armstrong,  J. 
Batey,  W.  C.  Blackett,  Bennett,  H.  Brough,  T.  Forster  Brown, 
A.  G.  Charleton,  William  Cochrane,  Benjamin  Dodd,  G.  B. 
Forster,  T.  E.  Forster,  John  Gerrard,  Reginald  Guthrie,  John  L. 
Hedley,  T.  E.  Jobling,  A.  C.  Kayll,  C.  C.  Leach,  Henry  Louis, 
John  Morison,  Henry  Palmer,  T.  0.  Robson,  F.  R.  Simpson, 
A.  L.  Steavenson  and  J.  G.  Weeks.         ^ 

Mr.  G.  C.  Greenwell,  one  of  the  original  members,  a  past- 
president  and  an  honorary  member,  in  order  to  further  promote 
the  original  object  for  whicn  the  Institute  was  founded,  namely 
"  for  the  purpose  of  forming  a  society  to  meet  at  fixed  periods  and 
discuss  the  means  for  the  ventilation  of  coal-mines,  for  the  pre- 
vention of  accidents,  and  for  general  purposes  connected  with  the 
winning  and  working  of  collieries,"  has  offered  a  donation  of  £100 
to  provide  for  the  annual  awajd  of  gold,  silver  and  bronze  medals 
for  papers  recording  the  results  of  experience,  and  the  deductions 
and  practical  suggestions  of  the  writers,  for  the  avoidance  of 
accidents. 

The  following  additional  exchanges  have  been  arranged  during 
the  year :  — 
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Bulletin  Russe  de  Statistique  Financiere  et  de  Legislation. 
Geological  Survey  of  the  Colony  of  Natal. 
The  University  Geological  Survey  of  Kansas. 

The  Council  are  of  opinion  that  the  experience  of  the  past  has 
proved  the  desirability  of  forming  a  Benevolent  Fund  in  connexion 
with  the  Institute,  similar  to  the  Benevolent  Fund  of  the 
Institution  of  Civil  Engineers,  established  in  1864,  when  the 
membership  of  that  Institution  was  much  less  (1,040)  than  the 
present  membership  (1,2-35)  of  the  Institute.  There  is  no  doubt 
that  a  well-managed  and  adequately-supported  Benevolent  Fund 
would  prove  advantageous  to  members  who  may  be  overtaken  by 
misfortune.  The  question  of  the  promotion  of  a  general  fund  is 
being  considered  by  The  Institution  of  Mining  Engineers. 

Prizes  of  books  have  been  awarded  to  the  writers  of  the  follow- 
ing papers  communicated  to  the  members  during  the  year  1898- 
99:  — 

"  The  Western  Interior  Coal-field  of  America."     By  Mr.  H.  Foster  Bain. 
"  Transvaal  Coal-field."     By  Mr.  William  Peile. 

"The  Ore-deposits  of  the  Silver  Spur  Mine  and  Neighbourhood,  Texas, 
Queensland."     By  Mr.  H.  G.  Stokes. 

The  papers  contributed  during  the  year  are  as  follow :  — 

"  The  Driving  of  a  Stone-drift  at  the  West  Wylam  Collieries."      By  Mr. 

Sidney  Bates. 
"  The  Kalgoorlie  Gold-field."     By  Mr.  S.  J.  Becher. 
"  Description  of  Present  and  Proposed  Methods  of  Operating  Vinton  No.  3 

Colliery,  Vintondale,  Pennsylvania,  U.S.A."      By  Mr.   Clarence  R. 

Claghorn. 
"Some  Silver-bearing  Veins  of  Mexico."     By  Mr.  Edward  Halse. 
"Automatic  Sprayer  for  Preventing  Accumulations  of  Dust  in  Mines." 

By  Mr.  R.  Harle. 
"  The  Coal-fields  of  Natal."     By  Mr.  Wm.  Taylor  Heslop. 
"  The  Composition  of  Certain  British  Coals."     By  Prof.  Henry  Louis. 
"  Ore-deposits  of  Mount  Lyell,  Tasmania."     By  Mr.  J.  J.  Muir. 
''  The  Mineral  Resources  of  Tasmania."     By  Mr.  John  J.  Sandeman. 

The  connexion  with  The  Institution  of  Mining  Engineers  has 
now  existed  for  eleven  years.  During  the  past  year,  meetings 
have  been  held  at  Sheffield  in  September,  1899,  in  London  in 
June,  1900,  and  in  Paris,  in  connexion  with  the  International 
Congress  of  Mining  and  Metallurgy,  in  June,  1900.  The 
members  maj^  be  congratulated  upon  the  number  and  varied  nature 
of  the  papers  printed  in  the  Transactions,  and  the  Council  trust 
that  similar  contributions  will  be  forwarded  as  liberally  in  the 
future. 


ANNUAL  RH  HE  COUNCIL. 

In  conclusion,  the  Council  desire  to  impress  upon  the  members 
that  the  -  »  of  the  Institute  in  the  future  is  dependent  upon 
an  increase  in  the  membership,  -  J  to  meet  the  increased 
expenses  incurred  by  its  connexion  with  The  Institute  of  Mining 
Engine.    -  

Mr.  TT.  Armstrong  moved  the  adoption  of  the  report. 

Mr.  W.  C.  Blacketi  seconded  the  resolution,  which  was 
unanimously  agreed  to. 

The  Secretary  read  the  Report  of  the  "Finance  Commit!* 
follows  :  — 

REPORT  OF  THE  FI>~A>~«'  E  <  < jMMITTEE. 

The  Finance  Committee  submit  herewith  a  statement  of 
accounts  for  the  twelve  months  ending  June  30th,  1900. 

The  total  receipt-  during  that  period   Wi         -~     v~    14s.    7d. 

This,  amount.   £121         -  -    ".iie-compositions   in  lieu  of 

annual  subscriptions,  and  £74      •  -nted  subscriptions  paid 

in  advance,  leaving     --  12s.   7d.   as  the  ordinary  income   of 

the  year,  as  compared  with  £2,57  2d.  in  the  previous  year. 

The  dev  -  '-aused  by  the  fact  that  in  the  previous  year  one 

and  a  half  year's  interest  on  tL  -    .  .    -    tute  and 

Coal  Trade  Chainber>  Company.  Limited,  was  included,  and  in 
that  year  also  interest  was  received  from  th?  bankers  on  sum; 
deposited  with  them,  which  have  since  been  withdrawn  for  the 
purpose  of  payment  of  the  cost  of  alterations  to  the  Wood 
Memorial  Hall. 

The  ordinary  expenditure  amounted  to  £2.069  12s.  7d., 
leaving  a  balance  of  ordinary  receipts  over  ordinary  expenditure 
of  £417.     There  was  aid  the  balance  of  the  cost  of  altera- 

tions to  the  Wood  Memorial  Hall.  £378  1-..  making  the  total 
payments  for  the  year  £2,447  13s.  7d. 

During  the  year,  £421  15s.  has  been  written  off  the  amount 
of  subscriptions  and  arrears.     This  large  sum  is  due  to  the  Council 
having  removed  from  the  list    all  members  who  had  failed  to 
respond  to  numerous  applications  for  subscriptions  and  an- 
The  collection  of  the  amounts  due  in  ma:  -  has  been  placed 

m  the  hands  of  the  solicitors,  and  a  portion  will  subsequently 
be  recovered  and  credited  to  the  year  in  which  the   sums   are 
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received.  It  is  to  be  regretted  that,  even  after  the  amount  has 
been  struck  off  as  shown  above,  there  is  still  a  very  considerable 
sum  in  arrear,  the  amount  of  subscriptions  for  the  year  1899-1900 
yet  unpaid  being  £286  10s.,  and  for  previous  years  £60  18s.  The 
Committee  would  impress  upon  the  members  the  necessity  for  the 
payment  of  subscriptions  at  the  time  when  they  become  due,  in 
order  to  avoid  the  considerable  inconvenience  and  loss  which  are 
otherwise  caused. 

John  Of.  Weeks. 

July  21st,  1900. 


Mr.  W.  Armstrong  moved  the  adoption  of  the  report. 

Mr.  W.  C.  Blackett  seconded  the  resolution,  which  was 
agreed  to. 

Mr.  W.  Armstrong  directed  the  attention  of  the  members  to  the 
donation  from  Mr.  Gr.  C.  Grreenwell,  and  he  moved  that  a  hearty 
vote  of  thanks  be  accorded  to  that  gentleman  for  his  generous  offer 
to  provide  gold,  silver  and  bronze  medals  as  awards  for  papers. 

Mr.  J.  L.  Hedley  (H.  M.  Inspector  of  Mines)  said  that  as  a 
former  assistant  to  Mr.  Grreenwell  he  had  great  pleasure  in  second- 
ing the  vote  of  thanks.  He  had  known  Mr.  Greenwell  for  many 
years  and  had  the  honour  and  pleasure  of  being  partly  trained  by 
him,  and  with  his  acquired  experience  he  could  not  too  highly 
express  his  appreciation  of  the  way  in  which  Mr.  Greenwell  con- 
ducted the  work  at  the  collieries  under  his  charge. 

The  vote  of  thanks  was  cordially  approved. 


10  A< 'COUNTS. 

1)K.  Tin.  Tkeastjrer  in  Account  with  The  North  of  England 

FOR    THE    YEAR    ENDING 


JuueSOth,  L899.  £      s    d-      £      s-    d- 

To  Balance  at  Bankers  527  18    9 

,.        in  Treasurer's  hands       ...         ■••         ■••         •••         47    0    8 
,.  Outstanding  Amount  due  for   Authors'  Excerpts     ...          0    4    4 
June30th,   1900.  5?5    3    <J 

To  Dividend  of  7i  per  cent,  on   146  Shares  of  £20  each  in 
the   Institute  and  Coal  Trade   Chambers   Company, 

Limited,  for  year  ending  June  30th,  1900 219    0    0 

.,  Interest  on  Mortgage  of  £1,400  with  the   Institute  add 

Coal  Trade  Chambers  Company,  Limited.    ...         ...         49    0    0 

268     0     0 

„  Sale  of  Transaction!;  ...  ...  ...         "...  ...  31   18     7 

To  Subscriptions  for  1899-1900  as  follows  :— 

677  Members         <s>  £2  2s.    1,421  14     0 

85  Associate  Members    ... 

90  Associates 

53  Students 

69  New  Members 

15  New  Members  (not  yet  elected) 

2L  New  Associate  Members 

6  New  Associates 

1  New  Associate  (oil  account) 
10  New  Students 


23  Subscribing   Firms 


To  Life  Compositions  :— 
3  New  Members 

1  New  Member  (not  yet  elected) 
1  New  Student 


2.244     2     0 
Less — Subscriptions  for  current  year  paid  in  advance 

at  the  end  of  last  year 86     2     0 


<©  £2  2s. 

178  10 

0 

@  £1  5s. 

112 

10 

0 

@  £1  5s. 

66 

5 

0 

@  £2  2s. 

144 

18 

0 

@  £2  2s. 

31 

10 

0 

(w  £2  2s. 

44 

2 

0 

@  £1  5s. 

7 

10 

0 

1 

1 

0 

@  £1  5s 

12 

10 

0 

2,020 

10 

0 

96 

12 

0 

2,117 

2 

0 

272     0    0 

24    0     0 

31     0     0 

127 

0 

0 

2,158     0     0 
Add — Arrears  received    ...  ...  ...  ...  ...        155  14     0 


2.313  14     0 


Add — Subscriptions     paid     in     advance    during     the 

current  year       ...  ...  ...  ...  ...         74     2     0 


2,387  16     0 


£3.262  18     4 
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jine  30th.  1900. 


Ce. 


June  30th,  1900. 

By  Circulars,  etc. 

„  Cleaning'  Offices 

.,  Coals.  Electric  Light,  Gas  and  Water 

.,  Expenses  of  General  Meetings 

.,  Fire  Insurance 

„  Furniture  and  Repairs 

.,  Incidental  Expenses 

,,  Library — Binding 
,,         .,  Books 


£      s.    d. 


Postages- 


-Circulars 
( 'orrespondence 
Reports 


..   Prizes  for  Papers 

„  Rates  and  Taxes 

,.   Rent  of  Offices 

„  Reporting  General  Meetings 

„  Salaries.  Wages,  Auditing,  etc. 

.,  Stationery,  etc. 

,,  Telephone  Rent.  etc. 

..  Translations  of  Papers 

By  The  Institution  of  Mining  Engineers 

Less — Amounts  paid  by  Authors  for  Excerpts 


By  Wood  Memorial  Hall:   Alterations 

By  Balance  at  Bankers 
„  ,,        in  Treasurer's  hands 

.,  Outstanding  Amount  for  Authors'  Excerpts 


67 

13 

7 

33 

12 

1 

54 

1 

11 

22 

3 

0 

13 

7 

9 

33 

8 

3 

11 

1 

8 

£47 

3 

0 

39 

0 

7 

86 

3  7 

46 

13 

3 

9 

18 

9 

12 

8 

8 

69 
6 

0  8 
6  0 

21 

6  9 

22 

1  10 

18 

11  0 

380 

16  9 

29 

5  10 

5 

13  8 

• 

2 

14  0 

1,192 

12  0 

)ts 

0 

7  9 

877     8     4 


1,192     4  3 

2,069  12  7 

378     1  0 

2,447  13  7 


753     3     2 
61  17     3 

0     4     4 


815     4     9 


We  have  examined  the  above  account  with  the  books  and  vouchers 
relating  thereto,  and  certify  that,  in  our  opinion,  it  is  correct. 

JOHN  G.  BENSON  AND  SON. 

Chartered  Accountants. 

Newcastle-upon-Tyne, 

August  4th,  1900. 
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with  Subscriptions,  1899-1900. 


Cr. 


PAID. 

£      s.   d. 
By  677  Members,  paid (a)  £2  2s.    1,42114     0 

Bv  106         „  unpaid  ...  (a)  £2  2s.  

B'v    33         „  struck  off  list  @  £2  2s. 

By      9         „  dead (w  £2  2s 

825 

By    85  Associate  Members,  paid  @  £2  2s.       178  10     0 

By    22         „  „         unpaid       ^  £2  2s.  

By    11         „  „         struck  off  list       ...  

118 

By    90  Associates,  paid @  £1  5s.       112  10     0 

By  8         ,.             unpaid           ...  (a)  £1  5s.            

By  10         „             struck  off  list  @  £1  5s 

By  1         ,,            dead              ...  @  £1  5s.           

109 

By  53  Students,  paid       @  £1  5s.         66     5     0 
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REPRESENTATIVES  ON  THE  COUNCIL  OE  THE 

INSTITUTION    OF    MINING    ENGINEERS. 
Mr.  W.  Armstrong  moved,  and  Mr.  W.  C.  Blackett  seconded, 
a  resolution  that  the  following  gentlemen  be  elected  as  the  repre- 
sentatives of  the  Institute  on  the  Council  of  The  Institution  of 
Mining  Engineers:  — 


Mr.  Emerson  Bainbridge. 
Mr.  J.  Batey. 
Sir  Lowthian  Bell,  Part. 
Mr.  T.  W.  Benson. 
Mr.  T.  Forster  Brows. 
Mr.  A.  G.  Charleton. 
Mr.  William  Cochrane. 
Mr.  John  Daglish. 
Sir  David  Dale,  Bart. 
Mr.  Thomas  Douglas. 
Mr.  T.  E.  Forster 
Mr.  John  Gkrrard. 


Mr.  Reginald  Guthrie. 

Mr.  Philip  Kirkup. 

Mr.  C.  C.  Leach. 

Sir  W.  T.  Lewis,  Bart. 

Prof.  Henry  Louis. 

Mr.  George  May. 

Mr.  Henry  Palmer. 

Mr.  Frank  R.  Simpson. 

Mr.  John  B.  Simpson 

Mr.  J.  0.  Weeks. 

Sir  Thomas  Wrightson,  Bart. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members  — 

Mr.  William  Burliston -Abigail  Dingwall,  Mining  Engineer  and  Mine- 
owner,  P.O.  Box  113,  Matehuala,  State  of  San  Luis  Potosi,  Mexico. 

Mr.  George  Henry  Gough,  Mining  Engineer,  Uniaria,  Central  Provinces, 
India,  B.  W.  Railway. 

Mr.  Allan  Greenwell   Civil  Engineer.  49,  Essex  Street,  Strand,  London, 

W.C. 

Mr.  Frederick  Charles  Keighl  y,  Superintendent  of  Mines  and  Coke- 
works,  Uniontown,  Fayette  County,  Pennsylvania,  United  States  of 
America. 

Mr.  David  Gillespie  Kerr,  Mining  and  Mechanical  Engineer,  Marmora, 
Ontario,  Canada. 

Mr.  D.  J.  Arthur  Rees,  Mining  Engineer,  130,  Bryn  Road,  Swansea. 

Associate  Member  — 
Mr.  George  Percy  Lishman,  Bunker  Hill,  Fence  Houses,  Couuty  Durham. 

Associate  — 
Mr.  Farrer  William  Morson,  Mining  Student,  Glenholm,  Crook,   County 
Durham. 

Student  — 
Mr.  Lionel  Ashe.;  Jacobs,  Mining  Student,  3,  Thornhill  Park,  Sunderland. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


STUDENTS'  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 
September  15th,  1900. 


Mr.  R.  R.  SIMPSON  in  the  Chair. 


ELECTION  OF  OFFICERS,  1900-1901. 

The  Committee  were  elected  by  ballot  as  follows  :  — Mr.  T.  V. 
Simpson,  chairman,  and  Messrs.  W.  R.  Bell,  T.  H.  Marr,  H.  W. 
Middleton,  N.  Richardson,  Stephen  Southern  and  H.  S.  Stratton. 


Mr.  T.  V.  Simpson  read  the  following  description  of  a  "  Safety- 
lamp  Cabin  at  Heworth  Colliery  "  :  — 
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SAFETY-LAMP  CABIN  AT  HEWORTH  COLLIERY. 


By  THOMAS  V.  SIMPSON. 

The  passing  of  the  Coal-mines  Regulation  Act  in  1896,  having 
made  it  expedient  that  a  new  safety-lamp  cabin  should  be  erected 
and  that  the  safety-lamps  should  be  cleaned  at  the  mine,  the 
following  arrangements  were  designed  by  the  manager. 

The  lamp-cabin  (Figs.  1  and  2,  Plate  I.)  is  built  so  as  to  bring 
the  safety-lamps  all  to  one  point  for  cleaning,  and  to  six  points 
for  distribution.  For  this  purpose,  the  lamp-stands — circular  and 
revolving — are  placed  in  a  circle  round  the  cleaning-machine. 
By  this  method,  a  person  standing  at  the  machine  can,  by  turning 
the  lamp-stands,  almost  reach  every  safety-lamp  in  the  cabin,  with 
very  little  movement  of  his  position. 

There  are  12  lamp-stands,  each  carrying  100  safety-lamps. 
The  stands  (Figs.  3  and  4,  Plate  I.)  are  made  of  wrought-iron, 
fitted  with  5  pairs  of  shelves,  one  shelf  in  each  pair  being  placed 
behind  the  other  :  the  front  one  holding  the  lamp-bottoms  and 
the  back  one  the  lamp-tops ;  and  each  pair  of  shelves  holds  20 
lamps  and  have  numbers  attached  to  them  in  rotation  correspond- 
ing with  those  upon  the  lamps.  The  shelves  are  10i  inches  apart, 
the  lowest  being  2  feet  6  inches  above  the  ground.  The  tops  of  the 
stands  are  joined  to  each  other  by  means  of  a  circular  ring  which 
passes  round  the  cabin,  and  is  fastened  by  means  of  stays  to  the 
sides  of  the  building.  The  bottom-ends  of  the  axles  of  the  stands 
rest  in  bearings,  whose  tops  are  made  cup-shaped  so  as  to  contain 
oil. 

The  walls  of  the  cabin  are  circular  and  18  inches  thick  (Figs.  1 
and  2,  Plate  I.).  There  are  six  windows,  at  which  the  lamps 
are  handed  out  to  the  workmen,  and  two  stands  are  conveniently 
placed  adjacent  to  each  window.  The  entrance-door  is  placed  at 
one  end  of  the  building,  and  at  the  opposite  end  there  is  a  door 
leading  to  the  repairing-shop.  Outside  the  wall  of  the  cabin,  and  4^ 
feet  distant  from  it,  is  another  wall,  9  inches  thick,  enclosing  a 
passage-way  traversed  by  the  workmen  while  getting  their  safety- 
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lumps.  The  structure  is  covered  by  a  glass  roof,  so  as  to  obtain  a 
good  light.  The  floor  is  made  of  cement,  and  except  for  the  win- 
dows, doors  and  cleaning-  machine,  there  is  no  wood  which  can 
become  saturated  with  oil  or  catch  fire. 

The  double  lamp-cleaning  machine  is  driven  by  a  small  steam- 
engine. 

The  oil-laps  are  placed  at  each  end  of  the  cleaning-machine, 
the  oil  being  conveyed  in  pipes  from  the  store-honse. 

There  are  10  men  and  boys  employed  in  cleaning  the  lamps, 
divided  into  two  shifts  of  12  hours  each,  from  6  to  6  respectively. 
Two  men  in  each  shift  hold  written  authorizations  to  lock  the 
safety-lamps.  One  man  repairs  the  lamps  during  the  day-time, 
when  the  men  are  not  so  busily  engaged  in  cleaning  lamps.  At 
night-time,  all  of  the  workmen  attend  to  the  cleaning  of  the  lamps, 
the  odd  hand  supplying  oil  to  the  lamp-bottoms,  while  the  others, 
working  in  couples,  clean  the  lamp-tops. 

In  order  to  prevent  a  lamp  from  being  given  out  unlocked,  one 
man  lights  it,  while  it  is  on  the  stand  ;  a  second  man  follows,  screws 
the  top  and  bottom  of  the  lamp  together,  and  places  it  on  the 
window-sill ;  the  authorized  man  locks  it,  and  places  it  on  the  floor  ; 
the  last  man  replaces  the  lamp  in  its  position  on  the  stands  ;  and 
thus  it  is  practically  impossible  for  the  locking  of  a  lamp  to  be 
omitted. 

The  lighting  of  the  lamps  is  effected  by  means  of  a  small 
tin  pot  filled  with  paraffin-oil ;  a  long  spout  is  attached  to  this  pot 
containing  a  wick,  so  that  when  the  lighting- wick  is  placed  next 
the  lamp-wick,  a  drop  of  paraffin-oil  runs  down  the  spout  and  fall- 
ing upon  it,  causes  it  to  ignite  immediately.  It  is  proposed  to  adopt 
electric  lighting  and  locking  of  the  lamps.  The  safety-lamps  used 
at  present  are  fitted  with  the  ordinary  screw  with  a  flat  head. 
Colza-oil  is  used  in  the  lamps. 

The  cost  per  lamp  per  week  for  the  first  half  year  of  1900  was  : 
Materials,  ljd.  labour,  2d. ;  making  a  total  of  3^d.  per  week. 
The  cost  is  somewhat  high,  owing  to  the  prevailing  rate  of  wages 
being  above  the  basis. 

The  safety-lamps  in  use  are  :  Mueseler  lamps  for  hewers,  stone- 
men,  shifters  and  wastemen  ;  Donald  lamps  for  deputies  and  boys  ; 
and  Marsaut  lamps  for  officials.  The  revolving-stands  used  for 
the  various  types  of  safety-lamps  are  marked  on  the  plan  (Fig.  2, 
Plate  I.)  H,  for  hewers ;  S,  for  stonemen,  etc ;  W,  for  wastemen ; 
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and  L,  for  lads.  The  deputies  take  their  lamps  home  to  clean,  as 
they  prefer  to  have  their  gauzes  exceptionally  bright  and  well 
cleaned. 

The  workmen,  who  have  safety-lamps,  hand  in  a  token  before 
they  receive  their  lamp ;  the  number  on  the  token  corresponds  to 
that  of  their  lamp,  and  when  they  return  the  lamp  the  token  is 
handed  to  them.  The  token  is  placed  on  a  hook  attached  to  a 
board,  placed  at  the  side  of  every  window,  so  that  each  stand  has 
its  own  board  containing  100  tokens.  Adjacent  to  each  hook  is  a 
cardboard  label,  containing  the  man's  name  and  number,  and  by 
this  means  it  is  possible  to  ascertain  who  is  down  the  pit  and  who 
is  not.  After  receiving  his  lamp,  the  workman  walks  up  the 
stairs  to  the  pit-heap. 

Slates,  hung  between  the  boards,  where  the  hewers'  lamps  are 
kept,  record  the  names  of  those  in  opposite  shifts,  different  shifts 
being  written  on  opposite  sides  of  the  slates,  so  that  by  turning  the 
slate  each  week,  the  workman  knows  which  lamp  to  light  in  the 
fore-shift. 

All  lamps  requiring  repairs  are  given  in  at  the  window  of  the 
repairing-shop,  so  as  to  keep  them  separate  from  the  others  in  the 
cleaning-room. 

A  barometer,  a  thermometer,  a  copy  of  the  abstract  of  the  Coal- 
mines Regulation  Act,  and  the  Special  Rules  are  placed  at  the 
end  of  the  gangway,  A,  adjacent  to  the  lamp-cabin  (Fig.  1, 
Plate  I.). 

The  arrangements  just  described  have  been  in  force  for  three 
years  and  have  worked  satisfactorily. 


A  vote  of  thanks  was  accorded  to  Mr.  Simpson  for  his  interest- 
ing paper. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MIXING  AND 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  i>~  the  Wood  Memorial  Hall.  Newcaotcb-upoh-Tyhb, 

(I,  TmF.KR  13th,  1900. 


Mk.  J.  G.   WEEKS,  President,  ds  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
September  29th.  and  that  day,  and  of  the  Council  of  The  Institu- 
tion  of  Mining  Engineers. 


DEATH  OF  MR.  HENRY  AYTON. 

The  President  (Mr.  J.  G.  Weeks),  referring  to  the  recent 
death  of  Mr.  Henry  Aytuii,  said  that  he  had  contributed  to  the 
Transactions,  and  had  always  taken  great  interest  in  their  pro- 
ceedings. He  had  invariably  been  an  attentive  member  of 
Council,  and  had  furthered  in  every  way  the  interests  of  the 
Institute.  He  moved  that  a  vote  of  condolence  be  sent  to  Mrs. 
Ayton,  conveying  their  sincere  sympathy  with  her  in  the  loss 
that  she  had  sustained. 

The  vote  of  condolence  was  adopted. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members — 
Mr.  Hen'ry  Barton.  Mining  Engineer,  Central  Bank  Chambers,  L> 
Mr.  Charles  Henry  Davis.    Consulting    Engineer,  99,   Cedar  Street.   New 

York  City,  United  States  of  America. 
Mr.    Robert    Harvev    Goodwtk,    Mining    Engineer,    co     Messrs.    Bewick, 

Moreing  ami  Company,  Coolgardie.  Western  Australia. 
Mr.  Periv   Grave,    Mining    Engineer,    Santa  Barbara,    State   of  Chihuahua, 

Mexico. 
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Mr.  Hbnki  Humphris,  Quarry  Manager,  Blaenau  Festiniog,  North  Wales. 
Mr.   FRANK  Ki ultmi,  Manager  of  Mines  and  l!eduction-\\  oiks,  Great  Falls, 

Montana,  United  states  of  America. 
Mr.   Joseph    Lancaster,    Mining    Engineer  and   Mine-manager,   16,    Nelson 

Street,  I  lalton-in-Furness. 
Mi.    Robert   Tknnant   Wight,    Colliery    Engineer,    Hallbankgate,    Milton, 

i  larlisle. 

Assnei  \ii;  Members— 
Mr.  1'    M.  Brctton,  17.  Sandhill,  Newcastle-upon-Tyne. 
Mr.  Johs  Jacobs,  Burford,  Oxford. 

Associate — 
Mr.  JosEi'ii  Marr,  Deputy-overman,  Chopwell,  Lintz  Green,  R.S.O.,  County 
1  hirham. 

Student  — 
Mr.  Joseph  Henry  Walker,  Mining  Student,  1,  Elms  North,  Sunderland. 


Prof.  P.  P.  Bedson  (Durham  College  of  Science)  read  the 
following  paper  by  Mr.  T.  Baker,  Johnston  Scholar,  Durham 
College  of  Science,  on  "  The  Solvent  Action  of  Pyridine  on  certain 
Coals":  — 
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THE  SOLVENT  ACTION  OF  PYRIDINE  ON  CERTAIN 

COALS. 


By  T.  BAKER,  B.Sc. 


Ill  a  paper  read  before  this  Institute  by  Dr.  Bedson,  lie 
incidentally  referred  to  the  action  of  pyridine  on  coal.*  Pyridine 
is  a  nitrogenous  base  obtained  in  the  distillation  of  coal-tar,  and 
that  portion  of  the  pyridine  bases  boiling  between  110°  and  120° 
Cent.,  was  used  in  the  following  experiments.  The  object  of  the 
work  of  which  this  paper  is  the  outcome  was  to  ascertain  the 
nature  of  the  action  of  pyridine  on  different  coals. 

Coals. — The  samples  of  coal  acted  upon  were  obtained  from 
the  Hutton  and  Brockwell  coal-seams,  from  collieries  in  the 
county  of  Durham  ;  the  samples  of  anthracite  from  Yniscedwyn 
colliery,  in  South  Wales  ;  and  the  New  Zealand  coal  from  the 
Taupiri  colliery,   Kimihia,  Auckland. 

The  method  of  treating  the  coal  was  as  follows :  About  5 
grammes  of  the  finely  divided  coal,  were  treated  with  250  cubic 
centimetres  of  pyridine  in  a  Soxhlet  extraction-apparatus  for  50 
hours,  after  which  time  the  extraction  seemed  complete.  The 
pyridine  solution  obtained  was  red  to  brown  in  colour,  and  in 
some  cases  possessed  a  rich  green  fluorescence.  The  pyridine 
extract  was  distilled  under  reduced  pressure  till  the  greater  part 
of  the  pyridine  had  distilled  over.  It  was  then  treated  with 
hydrochloric  acid  to  precipitate  the  dissolved  matter,  filtered,  and 
the  precipitate  washed  several  times  with  water  made  slightly 
acid  with  hydrochloric  acid,  finally  with  water,  and  afterwards 
dried  in  an  air-bath  at  100°  Cent.  The  residue  remaining  in  the 
extraction-thimble  was  dried,  to  free  it  from  the  greater  part  of 
the  pyridine,  washed  with  water  and  dried  at  100°  Cent.  The 
extracts  and  residues  were  weighed,  and  the  percentages  of  each 
in  the  original  coal  calculated. 

Although  precautions   were  taken   to  free   the   extracts   and 
residues  from  pyridine,  they  probably  retained  a  small  amount 

*  Trans.  Inst.  M.E.,  1899,  vol.  xvi.,  page  3C0. 
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in  each  case,  which  may  have  affected  the  results  given  in  Table 
I.  The  proximate  analyses  are  not  altogether  comparable,  since 
the  coal,  extract  ami  residue  ucic  each  iii  a  different  condition 
at  the  time  of  analysis,  and  tin-  amount  taken  for  analysis  was 
not  the  same  heing  very  small  in  the  case  of  the  extracts.  The 
results  would  be  affected  as  shown  by  Prof.  G.  Hinriehs,  who 
Btates  that  Eor  the  same  heat,  the  amount  volatilized  is  greater 
as  tin'  mass  heated  is  smaller  and  is  Jowered  by  drying  the  coal 
before  analysis.  Therefore,  the  chief  information  gained  from 
the  proximate  analysis  relates  to  the  varying  physical  properties 
of  the  coke. 

The  proximate  analyses  of  the  original  coals  were  made  of 
xmdried  samples,  and  those  of  the  residues  and  extracts  from 
samples  dried  at  100°  Cent.  The  elementary  analyses  were  all 
made  of  samples  dried  at  100°  Cent,  and  the  results  calculated 
on  the  ash-free  sample. 


Table 

[.  -Analyses 

of  Coals,  Extracts  and 

Residues. 

Locality. 

: 

Sample. 

Proximate  Analyses. 

Elementary  Analysis. 

fc 

,      ,         .                                            u 

Mois- 
ture. 

,   .     Volatile     Fixed 
Asn-    Carbon   Carbon. 

o.|                     o   ■        5 
Carbon.!  -3  g  ! Oxygen,     «  a       Q 

i  a?5*  '                  2  a      - 

I.— Hutton 

Seam 

1 

Coal 

1-35 

1-63  30-97    66-05 

80-82   466    10-81    184    1-84 

Do. 

2 

Extract 

_ 

0  05   54-40    45-55 

79-37   5  79   10-73    2  66?  140 

Do. 

3 

Residue 

— 

•2  80  31-92 

65-28 

82-06 

485     9-65    1-78   164 

IL—  Brockwell 

Seain 

4 

Coal 

0-65 

2-90   30-60 

65-85 

8(3-59  5  15     533    167    123 

Do. 

5 

Extract 

— 

—        — 

— 

7750   616      —        —      — 

Do. 

6 

Residue 

— 

300 j  30  40 

66-60. 

86-06  4  95      —        —      — 

III.— Anthra- 

. 

cite* 

7 

( loal 

1-57 

1-60'    8-23    88-60 

92-59   3-55 

—        —    0-66 

IV.— Coalt  ... 

8 

Coal 

15-75 

1-65  39  73 

42-87 

72-45   508 

20-84    115  U47 

Do. 

9  Extract 

— 

—     70-42 

29-58 

73-72    7  69 

—     ,    —      _ 

Do. 

10  Residue 

— 

200  51-67 

46-33 

70-81    4-63               2  11 

1 

YniSBedwjn  ( lolliery. 


t  New  Zealand. 


Anthracite,  with  over  90  per  cent,  of  carbon,  and  belonging 
to  class  5  of  Gruner's  classification  of  coals,  is  not  sensibly 
attacked  by  pyridine.  The  coal  of  the  Brockwell  seam,  with 
84  per  cent,  of  carbon,  yielding  a  moderately  compact  coke,  and 
belonging  to  class  3  of  Gruner's  classification,  has  115  per 
cent,  extracted  by  pyridine.  The  extract  is  very  rich  in  volatile 
matter,  and  yields  a  very  intumescent  coke;    while  the  residue 
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retained  the  coking  properties  of  the  original  coal,  to  a  small 
extent,  although  the  bulk  of  the  coke  was  considerably  reduced. 
The  coal  of  the  Hutton  seam,  with  79*5  per  cent,  of  carbon, 
yielding  a  caked  but  friable  coke,  and  belonging  to  class  2  of 
(xruner's  classification,  has  20'4  per  cent,  extracted.  This  extract 
yields  a  very  highly  intumescent  coke,  and  is  extremely  rich  in 
volatile  matter,  as  in  the  case  of  the  coal  of  the  Brockwell  seam. 
The  residue  has,  however,  lost  all  its  coking  properties.  The 
Xew  Zealand  coal,  with  Tl  per  cent,  of  carbon,  yields  a  pulveru- 
lent coke,  and  seems  to  belong  to  a  class  of  coal  lower  than  class 
1  of  Gruner's  classification  ;  about  21/4  per  cent,  is  extracted, 
but  15*75  per  cent,  of  this  consists  of  water,  hence  the  actual 
amount  extracted  is  only  5'65  per  cent.  The  residue  did  not 
coke,  and  in  this  way  resembled  the  original  coal ;  the  extract, 
as  in  the  case  of  the  coals  of  the  Hutton  and  Brockwell  seams, 
was  rich  in  volatile  constituents,  and  gave  a  very  intumescent 
coke. 

It  will  be  noted  that  the  proportion  of  hydrogen  in  the 
extracts  is,  in  all  cases,  much  higher  than  in  the  coal. 

It  is  difficult  to  draw  any  conclusions  from  the  results 
obtained,  since  the  field  explored  is  too  limited,  but  with  the 
treatment  of  more  coals,  it  may  be  possible  that  the  use  of 
pyridine  would  lead  to  an  improved  classification  and  throw 
light  on  the  present  obscure  proximate  constituents  of  coal. 

Albertite. — The  effect  of  pyridine  on  a  sample  of  albertite 
from  New  Brunswick,  and  one  of  Barbados  manjak  was  also 
tried.  The  experiments  were  carried  out  in  the  same  way  as 
the  preceding  ones. 

The  samples  of  Xew  Brunswick  albertite,  on  analysis,  gave 
the  following  results  : — - 


•ximate  :  Moisture 

0-10 

Fixed  carbon 

42-00 

Volatile  carbon 

57-56 

Ash 

0-34 

The  coke  obtained  was  hard  and  compact. 
*  Elementary:  Carbon  ...  ...         85*27 

Hydrogen     8-31 

Oxygen  2  97 

Nitrogen        3*10 

Sulphur         0-3.1 

*  Calculated  on  ash. free  sample. 

VOL.  L._  1900-lfOl 
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Two  samples  of  albertite  referred  to  in  Dr.  Percy's  Metal- 
lurgy,* have  the  following  composition:  — 

Sample,  <'o.il  Creek.  Nova  Scotia. 

New  Soi it h  Wales. 

Carbon        84-13         ...         82-67 

Hydrogen 923        ...  9-14 

Oxygen  and  nitrogen       ...  6  64         ...  8'19 

Pyridine  had  but  a  slight  action  on  albertite,  as  compared 
with  that  in  the  above-mentioned  coals,  and  only  some  6-3  per 
cent,  was  dissolved.  The  extract  was  too  small  for  analytical 
purposes,  seemed  to  coke  freely,  and  in  this  way  resembled  the 
other  extracts.  The  residue  resembled  very  closely  the  original 
albertite. 

Manjak. — The  sample  of  Barbados  manjak,  on  analysis,  gave 
the  following  results:  — 


Proximate:  Moisture 

0-30 

Fixed  carbon... 

36  52 

Volatile  carbon 

61-60 

Ash       

1-58 

The  manjak  melted,  and  yielded  a  coke  much  more  volumin- 
ous than  the  volume  of  the  manjak  taken. 

*  Elementary  :  Carbon  .. .         ...         ...          ...  81  "18 

Hydrogen         8-43 

Oxygen...         ...         ...         ...  ■ — 

Nitrogen         1-29 

*  Calculated  on  ash-free  sample. 

Manjak  appears  to  be  almost  wholly  soluble  in  pyridine, 
yielding  a  dark  red  solution,  which  possesses  a  rich  green 
fluorescence. 

Manjak  and  albertite,  although  resembling  each  other  in  out- 
ward appearance,  differ  considerably  in  their  physical  properties. 
Manjak  is  almost  wholly  soluble  in  pyridine,  and  melts  at  a 
temperature  much  below  100°  Cent.  Albertite  is  only  slightly 
attacked  by  pyridine,  and  does'  not  coke  until  a  temperature  con- 
siderably above  100°  Cent,  is  reached.  The  specific  gravity  of 
manjak  is  1*08,  and  it  is  much  softer  than  albertite,  whose 
specific  gravity  is  1*10. 


Introduction,  Refractory  Materials  and  Fuel,"  1875,  page  331. 
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Prof.  P.  P.  Bedson  thought  that  pyridine  might  be  utilized 
to  afford  some  idea  of  the  nature  of  the  coal,  and  whether  it  was 
likely  to  be  of  value  as  a  coking  coal  or  not.  He  would  also  point 
out  that  the  results  contained  in  Mr.  Baker's  paper  represented 
a  considerable  amount  of  work  and  time ;  and  he  further 
expressed  the  hope  that  it  would  be  possible  to  arrange  for  a 
further  study  of  this  problem  which  might  possibly  throw  a 
light  on  the  nature  of  the  compounds  entering  into  the  com- 
position of  coals. 

Mr.  TV.  C.  Blackett  said  that  Sir  Lowthian  Bell  had  stated 
that  coke  made  in  Simon-Carves  coke-ovens  proved  more  "soluble'" 
in  the  blast-furnace  than  coke  made  in  bee-hive  ovens.  Possibly, 
with  the  help  of  pyridine,  they  might  be  able  to  ascertain 
whether  coke  made  in  retort-ovens  was  more  soluble  in  the  blast- 
furnace. 

Prof.  Bedson  replied  that  pyridine  had  a  solvent  action ;  but 
the  solubility  of  coke  in  the  blast-furnace  depended  on  the 
physical  structure  of  the  coke  and  the  action  of  carbon  dioxide 
on  coke  at  high  temperatures. 

The  President,  in  moving  a  vote  of  thanks  to  Mr.  T.  Baker 
for  his  paper,  said  that  in  this  age  of  progress,  they  could  not 
tell  what  results  might  follow  from  these  experiments,  which 
he  trusted  would  be  continued. 

The  vote  oi  thanks  was  cordially  approved. 


Mr.  J.  L.  Hedlet  (H.M.  Inspector  of  Mines)  said  that  the 
recent  paper  written  by  Mr.  Leek  and  himself  described  the 
methods  of  "  Timbering  in  the  Iron  Ore-mines  of  Cumberland 
and  Furness,"*  and  the  same  system  of  timbering  existed  in 
many  other  districts.  Dr.  C.  Le  Neve  "Foster  had  described  a 
system  of  timbering  in  operation  at  a  colliery  in  France,  but 
that  system  only  differed  from  that  described  in  his  paper,  inas- 
much as  iron  bars  were  used,  if  necessary,  instead  of  timber,  as 
in  Cumberland. 


*  Tran*.  Inst.  M.E..  1S98,  vol.  xvi.,  page  281. 
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METHODS  OF  PREVENTING  FALLS  OF  ROOF  ADOPTED 
AT  THE  COURRIERES  COLLIERIES.* 


By  Dr.  C.  LE  NEVE  FOSTER. 

I  should  like  to  call  attention  to  the  methods  of  preventing 
falls  of  roof  which  are  now  being-  displayed  by  the  Compagnie 
dt's  Mines  de  Houille  de  Courrieres  at  the  Paris  Exhibition. 
From  the  point  of  view  of  an  inspector  of  mines,  whose  business 
it  is  to  prevent  mine  accidents  and  who  knows  that  the  "fall  of 
ground  "  is  by  far  the  deadliest  enemy  of  the  miner,  I  have  no 
hesitation  in  designating  the  Courrieres  exhibit  as  the  most 
important  thing  Avhich  I  saw  at  Paris. 

The  Compagnie  des  Mines  de  Houille  de  Courrieres  is  a 
company  working  collieries  near  the  town  of  Lens,  in  the  depart- 
ment of  the  Pas  de  Calais,  and  employing  6,998  persons,  of 
whom  5,794  work  belowground.  It  possesses  44  seams  of  coal, 
with  a  total  thickness  of  153  feet  (46*60  metres).  The  average 
thicknesses  of  the  seams  of  the  three  kinds  of  coal  worked  are 
respectively  :  2  feet  S|  inches  (82  centimetres),  2  feet  10£  inches 
(ST  centimetres),  and  •">  feet  7]  inches  (1T0  metres).  The  annual 
output  is  now  about  2,000,000  tons.  The  undertaking  is  there- 
fore sufficiently  extensive  to  furnish  average  data  of  real  import- 
ance. 

The  precautionary  measures  adopted  at  Courrieres  consist 
(1)  in  systematic  timbering,  and  (2)  in  supplying  each  worker 
at  the  face  with  three  iron  bars,  If  inches  square  and  4  feet 
3  inches  long,  and  compelling  him  to  make  use  of  these  bars 
to  form  a  sort  of  temporary  shield  in  advance  of  the  last  row 
of  timber-props.  When  another  row  of  props  has  been  put 
in,  the  bars  are  withdrawn  and  then  driven  on  in  advance  beyond 
the  new  set  of  supports.  They  are  placed  about  15  to  20  inches 
apart  and  fixed  securely  by  wedges.  As  the  work  proceeds,  the 
temporary  protecting  shield  must  be  pushed  on  ;    the  men  are 

*  Mines  and  Quarries :  General  Report  and  Statistics  for  1899,  page  74. 
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now  so  practised  thai  it  takes  them  a  very  few  minutes  to  knock 
(Hit  the  wedges,  drive  the  bars  forward,  and  wedge  them  up 
again.  About  0,000  bars  are  in  daily  use  at  the  Courrieres 
collieries.  If  they  get  bent,  which  not  infrequently  happens, 
they  can  easily  be  straightened  by  the  smith ;  on  the  other 
hand,  they  rarely  break,  because  if  a  great  amount  of  bending 
indicates  an  unusual  pressure  of  the  roof,  additional  timber- 
props  are  put  in.  Consequently  the  consumption  of  iron  bars 
is  trifling. 

Figs.  1,  2,  3,  4  and  5  (Plate  V.)  will  explain  the  Courrieres 
methods,  which  are  simple  and  effective.  I  have  to  thank  Mr. 
Paul  Schneider,  the  vice-president  of  the  company,  and  Mr. 
Auguste  Lavaurs,  the  managing  director,  not  only  for  the  draw- 
ings from  which  these  figures  have  been  copied,  but  also  for 
sundry  facts  and  figures  concerning  (heir  collieries. 


Table  I. — Average  Death-bates  from  Falls  of  Ground  per  1,000 
Persons  Employed  Underground. 


Country  or  Mine. 

Periods. 

1870  to  187$. 

1880  to  1889. 

1890  to  1899. 

United  Kingdom  + 
France  + 
Courrieres  J 

119 
1-10 

0-76 

1-10 
0-76 
0  24 

0-79 

059* 

0-15 

Table  II.  —  Average  Death-rate  from  Falls  op  Ground  per  1,003,000 
Tons  of  Mineral  Raised. 


Country  or  Mine. 

Periods. 

1870  tc  1879. 

1880  to  1389. 

1830  to  1899. 

United  Kingdom  t 

3-24 

2-66 

2-16 

France! 

4-CO 

2'~o 

2-04* 

Courrieres  + 

313 

0-70 

0-39 

*  Period  1890  to  1898. 

T  Mines  under  the  Coal  mines  Regulation  Acts. 

J  Figures  taken  from  a, diagram  prepared  by  the  Courrieres  Company  for  the 
Palis  Exhibition. 
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The  two  standards  by  which  the  efficacy  of  the  Courrieres 
methods  may  be  gauged  are  the  mortality  rates  from  falls  (1) 
per  1,000  persons  employed  underground,  and  (2)  per  1,000,000 
Ions  of  mineral  extracted.  The  comparisons  of  the  Courrieres 
death-rates  with  those  of  France  and  England  are  shown 
numerically  by  Tables  I.  and  II. 

The  remarkable  fact  set  forth,  is  the  reduction  in  the  death- 
rate  from  falls  to  the  extraordinarily  low  figures  of  0T5  per  1,000 
persons  employed  and  0"39  per  1,000^000  tons  of  mineral  raised. 
These  are  not  figures  for  one  lucky  year,  but  are  averages  for  a 
period  sufficiently  long  to  warrant  the  assertion  that  they  are 
not  due  to  chance.  Judged  by  either  standard,  the  mortality 
in  this  country  from  falls  of  ground  is  five  times  as  great. 

The  next  point  is  to  determine  what  share  in  the  splendid 
improvement  at  Courrieres  belongs  to  each  of  the  two  separate 
remedies. 

I  learn  from  Mr.  Lavaurs  that  systematic  timbering  with 
increased  supervision  was  introduced  in  1880,  and  that  after 
trials  in  1889  the  use  of  the  iron  bars  was  made  obligatory  in 
1890.  It  appears,  therefore,  that  systematic  timbering  strictly 
enforced  reduced  the  death-rate  per  1,000  persons  to  one-third 
in  the  ten  years  1880  to  1889,  and  that  the  employment  of  iron 
bars  has  now  brought  it  down  to  one-fifth  of  what  it  was  in  the 
decade  1870  to  1879.  The  Courrieres  authorities  consider  that 
their  present  freedom  from  accidents  by  falls  is  largely  due  to 
this  latter  preventive  measure. 

The  brilliant  results  at  Courrieres  afford  ample  proof  of  the 
value  of  two  of  the  precautions,  recommended  in  the  Home  Office 
Circular  of  August  9th,  1899,  and  warrant  the  prediction  that 
the  British  death-rate  will  be  very  considerably  lessened  if 
these  remedies  are  applied  universally.  If,  further,  the  tem- 
porary iron  supports  are  employed,  there  seems  no  reason  why 
we  should  not  in  time  bring  down  our  death-rate  as  low  as  that 
of  Courrieres.  This  would  mean  a  diminution  in  our  death- 
roll  by  falls  of  ground  from  450  to  90,  or  a  saving  of  360  lives 
annually,  to  say  nothing  of  the  prevention  of  many  hundreds  of 
non-fatal  accidents. 

Objectors  may  rise  up  and  say  that  Courrieres  is  a  safe  mine, 
and  that  it  is  absurd  to  dream  of  reducing  our  heavy  death-rate 
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by  falls  to  that  of  some  favourable  example  in  France,  My 
answer  would  be  that  Tables  I.  and  II.  are  quite  sufficient  to 
refute  this  contention.  They  show  that  twenty  years  ago  falls 
of  ground  were  just  as  fatal  per  1,000  persons  at  Courrieres  as 
they  are  with  us  now,  and  that  reckoning  by  the  1,000,000  tons 
raised  there  was  very  little  difference  between  us.  These  facts 
completely  upset  the  supposition  that  Courrieres  can  be  called 
specially  safe  from  natural  causes. 

To  say  the  very  least,  the  Courrieres  methods  deserve  the 
earnest  consideration  of  mining  men.  If  my  diagrams  do  not 
suffice  to  explain  the  principles  to  them,  let  them  study  the  full- 
size  representation  at  the  Paris  Exhibition,  or,  better  still,  visit 
the  mine  itself,  which  can  be  reached  in  less  than  9  hours  from 
London. 


Mr.  W.  Logan  (Langley  Park)  wrote  that  the  Home  Office, 
under  date  of  September  27th  last,  had  issued  a  circular  letter, 
stating  that:  "The  adoption  of  the  methods  described  by  Dr. 
Foster  has  resulted  in  so  striking  a  reduction  at  Courrieres  of  the 
number  of  accidents  from  falls  that  they  deserve,  in  the  opinion 
of  the  Secretary  of  State,  the  serious  attention  of  coal-owners 
in  this  country." 

As  this  letter  had  been  sent  to  every  coal-owner  in  the  United 
Kingdom,  he  proposed  to  examine  briefly  whether  there  is  any- 
thing in  the  method  of  timbering  from  which  mining  engineers 
can  learn  a  lesson,  or  which  can  be  applied  to  the  coal-mines  of 
the  North  of  England. 

An  examination  shows  that  an  enormous  quantity  of  timber 
is  required.  In  a  narrow  heading,  6£  feet  wide,  and  in  a  length 
of  7£  feet,  there  are  4  props,  8  inches  in  diameter ;  and  2  head- 
trees,  also  8  inches  in  diameter.  On  the  top  of  the  headtrees, 
there  are  12  rails,  each  4  feet  by  2  inches  by  1  inch ;  and  along 
the  sides  there  are  8  rails  of  the  same  dimensions.  In  addition, 
the  rails  laid  on  the  headtrees  carry  35  short  rails,  each  1£  feet 
long  by  2  inches  by  1  inch,  the  whole  forming  a  net-work  of 
timber  on  the  headtrees ;  so  that  46  per  cent,  of  the  superficial 
area  of  the  roof  is  covered  with  timber. 

With  such  an  apparently  friable  roof,  and  necessitating  so 
enormous  a  quantity  of  ^timber,  we  can  easily  understand  that 
it  is  necessary  to  supply  each  worker  with  three  iron  bars,  lg 


32  DISCUSSION— METHODS   OF    PBEVENTING    FALLS   OF    ROOF. 

inches  Bquare  and  l\  £ee1  long,  which  he  uses  as  a  temporary 
shield  in  advance  of  tlie  last  row  of  limber-props,  and  it  is 
apparently  these  iron  bars  which  we  are  advised  to  adopt. 

If  he  (Mr.  Logan)  had  a  roof  of  the  character  which  presum- 
ably occurred  at  Courrieres,  he  would  adopt  their  system  and 
probably  improve  upon  it.  Over  a  limited  area,  he  had  had  to 
deal  with  an  even  worse  roof,  and  he  had  done  so,  successfully, 
without  injury  to  life  or  limb. 

The  Home  Office  seems  to  have  got  a  fixed  idea  that  sys- 
tematic timbering  on  the  principle  of  one  prop  or  two  props  to 
every  Bquare  foot  of  roof,  is  the  universal  panacea  to  reduce 
the  death-rate  from  falls  of  roof  and  side.  But  now  Dr.  Foster 
tells  mining  engineers  that  if  they  adopt  that  system,  with  the 
addition  of  iron  bars,  the  mortality  will  be  reduced  to  one-fifth 
of  its  present  rate,  or  from  450  to  90  per  annum. 

Colliery-owners  and  their  managers  are  as  anxious  as  the 
Home  office  or  Dr.  Foster  to  reduce  the  mortality,  and  they  daily 
and  for  years  past  have  adopted  what  is  better  in  his  (Mr.  Logan's) 
opinion,  than  chequer-board  systematic  timbering;  they  have 
employed  skilled  men  with  brains  to  set  timber  wherever  re- 
quired; and  there  is  no  colliery-owner  who  would  ask  or  expect 
his  manager  to  reduce  his  working-cost  at  the  expense  of  life. 

Statistics  for  1899  give  450  >,as  the  mortality  from  falls  of 
roof  and  side  for  the  United  Kingdom,  coal-mines  being- 
responsible  for  4-'i 7  and  metalliferous  mines  for  19  deaths.  There 
are  323  put  down  to  falls  of  roof  at  the  working-face,  but  it  is 
impossible,  without  reading-  the  description  of  every  accident,  to 
check  this,  so  we  must  accept  the  figures. 

Dr.  Foster  gives  the  average  death-rate  from  falls  per 
1,000,000  tons  of  mineral  raised  during  the  last  10  years  as : 
United  Kingdom,  2'16 ;  France,  204 ;  and  Courrieres,  0-39. 
Consequently  while  we  are  slightly  above  France,  as  a  whole,  we 
are  5^  times  above  Courrieres.  If  he  (Mr.  Logan)  had  to  argue 
from  isolated  districts,  or  from  isolated  collieries,  he  would  have 
no  difficulty  in  finding  collieries  in  the  North  of  England  where 
no  death  had  occurred  during  the  last  ten  years  from  falls  of 
roof  or  side  in  any  part  of  the  mine. 

Mr.  J.  L.  Hedley  (H.M.  Inspector  of  Mines)  remarked  that 
all  coal-mines  were  not  alike,  and  a  system  applicable  to  one 
was  not  suitable  to  another  mine.     The  method  might  or  might 
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not  be  of  use  in  the  coal-mines  of  Durham  and  Northumber- 
land ;  but  as  a  matter  of  fact,  the  system  was  necessary  in  the 
Cumberland  iron  ore-mines,  and  had  been  adopted  in  every  mine 
in  the  district  for  some  years  past. 

Mr.  W.  C.  Blackett  (Durham)  said  that  he  had  been  sur- 
prised to  receive  the  Home  Office  letter,  and  his  first  impression 
was  one  of  resentment.  The  issue  of  such  a  letter  was  not  com- 
plimentary to  the  mining  engineers  of  this  country,  and  he  hoped 
that  they  were  not  reduced  to  learning  from  a  single  group  of 
mines  in  France,  how  to  safeguard  the  lives  of  their  workers  at 
the  coal-face. 

The  method  of  timbering  described  by  Dr.  Foster  was  old 
and  wellknown  in  this  country,  and  spiling  was  often  used, 
of  wood  or  iron,  as  circumstances  required.  The  description  was 
bald  in  the  extreme  and  no  detail  was  given  as  to  the  number 
of  workers  and  output  throughout  the  periods  covered.  He 
could,  however,  gather  that  the  output  per  person  employed  had 
largely  increased  in  later  years ;  should  this  also  be  credited  to 
the  method  of  timbering? 

He  had  no  doubt  that,  in  all  probability,  the  Home  Office  had 
approached  the  subject  from  the  wrong  end,  and  that  instead  of 
assuming  that  in  this  country  they  were  only  now  in  the  position 
of  things  represented  by  the  high  death-rate  of  the  Courrieres 
mines  from  falls  of  ground  in  1870-1879,  they  should  really  be 
compared  with  the  state  of  comparative  safety  now  reached  at 
Courrieres,  and  that  as  a  matter  of  fact  the  real  conclusion  to 
bi'  drawn  is  that  Courrieres  has  at  last  learned  to  timber  its 
mines  as  well  as  they  did  in  Great  Britain. 

The  method  of  comparing  individual  collieries  with  a  whole 
country  was  objectionable,  as  there  were  many  large  mines  in 
this  country  which  would,  individually,  show  as  good  results  as 
Courrieres.  He  (Mr.  Blackett)  had  one  in  his  mind  which 
showed  during  the  last  10  years  a  death-rate  from  falls  at  the 
face  of  nil. 

To  effect  these  "brilliant  results  at  Courrieres  "  most  import- 
ance seemed  to  be  attached  to  the  spiling  by  iron  bars  ;  but  the 
increased  supervision,  introduced  in  the  second  decade,  which 
they  in  this  country  would  in  all  probability  have  considered 
proper  to  have  employed  in  the  first  decade,  is  very  lightly 
passed  over. 


34  DISCUSSION— METHODS    OF    PREVENTING    FALLS   OF   ROOF. 

Mining  engineers  in  this  country,  unless  they  are  to  consider 
themselves  slighted,  should  be  placed  in  possession  of  the  entire 
history  of  the  Courrieres  mines,  with  yearly  particulars  and 
full  details  of  the  workpeople  employed,  etc. 

Mr.  G.  B.  Forster  (Newcastle-upon-Tyne)  said  it  would 
appear  that  from  1870  to  1879  the  results  at  the  Courrieres  mines 
were  better  than  in  this  country,  ^so  that  they  had  not  com- 
menced badly.  The  increased  tonnage  and  number  of  persons 
employed,  did  not  enter  into  the  calculation,  as  all  figures  were 
reduced  to  ratios.  It  was  necessary  to  go  very  carefully  into  the 
statistics,  so  as  to  throw  every  possible  light  upon  the  subject. 
It  was  desirable,  also,  that  we  should  have  a  detailed  account  of 
the  Courrieres  mines,  the  nature  of  the  roof,  and  the  system  of 
working.  He  would  also  like  to  know  whether  the  accidents 
occurred  from  falls  of  top  or  side. 

Mr.  W.  0.  Wood  (South  Hetton)  remarked  that  Dr.  Foster 
seemed  to  assume  at  once  that  the  methods  of  timbering  in  Great 
Britain  were  inferior  to  the  French  system,  and  that  both  were 
inferior  to  the  system  adopted  at  Courrieres.  He  thought  that 
Dr.  Foster  was  mistaken,  and  that  the  systems  of  timbering  in 
use  in  Great  Britain  were  better  than  those  which  yielded  im- 
proved results  at  Courrieres.  Dr.  Foster  suggested  that  if  the 
Courrieres  system  were  adopted  the  diminution  of  the  death-roll 
would  result  in  a  saving  of  360  lives  annually,  and  in  the  pre- 
vention of  many  hundreds  of  non-fatal  accidents. 

In  a  British  colliery,  drawing  10,000,000  tons  of  coal  during 
the  10  years  ending  1898,  the  average  death-rate  per  1,000  per- 
sons employed  underground  was  0*04  compared  with  015  at 
Courrieres  colliery,  and  the  average  death-rate  per  1,000,000  tons 
was  0-10,  as  against  0'39  at  Courrieres.  The  system  of  timbering 
at  this  colliery  was  very  efficient :  the  accidents,  as  a  rule,  at  the 
face  were  such  as  could  not  be  guarded  against,  and  were  very 
few  in  number— there  had  been  only  1  fatal  accident  during  the 
10  years.  At  the  same  colliery,  there  were  12  accidents  due  to 
falls  of  roof  and  side,  but  not  to  falls  at  the  face ;  5  deaths  aris- 
ing from  drawing  timber ;  2  deaths  from  falls  of  top  coal,  left  by 
the  workmen  against  orders ;  1  death  by  going  into  the  goaf ; 
1  death  by  knocking  out  a  prop ;  1  death  from  a  fall  of  stone, 
while  repairing  a  return  air-course ;  and  2  deaths  by  neglecting 
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to  erect  timber  to  support  stone  in  a  tramway,  when  ordered  by 
the  master-shifter.  This  total  of  13  deaths  from  all  causes  of 
falls,  showed  a  death-rate  of  130  per  1,000.1  MM)  tons  of  mineral, 
which  compared  satisfactorily  with  that  for  the  whole  of  France 
(2-04). 

Mr.  \V.  C.  Blackett  said  that  313  deaths  per  1,000,000  tons 
of  mineral  was  given  as  the  average  death-rate  from  "  falls  of 
ground"  at  Courrieres.  In  1880,  "systematic  timbering  with 
increased  supervision,"  was  introduced  and  the  death-rate  was 
reduced  to  0'70 ;  whereas  Dr.  Foster  claimed  that  the  introduc- 
tion of  iron  bars  had  effected  the  improvement  after  1890.  He 
(Mr.  Blackett)  was  of  opinion  that  the  decreased  mortality  arose 
from  the  "  increased  supervision  "  introduced  in  1880.  He  had 
particulars  from  one  colliery  for  over  10  years,  drawing  about 
250,000  tons  of  coal  each  year,  and  during  those  10  years  there 
had  not  been  a  fatal  accident  of  any  description  to  a  hewer  at 
the  face.  He  would  not  dream  of  stating  that  the  system  of 
timbering  in  use  at  that  colliery  should  be  recommended  for 
adoption  in  France  or  elsewhere.  The  colliery  was  simply  as 
well  looked  after  as  other  collieries  are  looked  after  by  the 
deputies  in  this  district.  At  another  colliery,  during  the  years 
1889,  1890  and  1891,  a  run  of  misfortune  occurred,  and  the 
death-rate  rose  to  about  8  per  1,000,000  tons,  but  during  the  next 
6  years  there  was  no  fatality  of  any  kind.  If  during  those  G 
years,  any  alteration  had  been  made  in  the  method  of  timbering 
it  would  have  been  very  fallacious  to  have  attributed  the 
immunity  from  accident  to  such  a  cause. 

Mr.  M.  H.  Douglas  (Usworth)  stated  that  iron  bars  had  been 
in  use  for  the  past  25  or  30  years  in  collieries  in  South  Wales. 
It  was  invariably  necessary  to  drive  3  bars  over  the  last  bar  in 
ripping  a  gateway  or  wagonway  canch,  before  the  next  bar  was 
inserted. 

Mr.  Or.  B.  Forster,  referring  to  the  results  following  upon 
increased  supervision,  said  it  was  true  that  the  death-rate  was 
much  reduced  in  the  period  from  1880  to  1889,  but  in  the  follow- 
ing period  of  10  years  it  was  reduced  by  about  50  per  cent. 

Mr.  T.  E.  Forster  remarked  that  British  statistics  should 
distinguish  accidents  from  falls  of  roof  and  side.    He  had  noticed, 
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on  analysing  the  official  statistics,  that  workmen  were  being 
killed  not  so  much  at  the  face,  as  back-bye  and  in  other  places 
where  the  Courrieres  system  of  timbering  would  not  have 
reduced  the  mortality.  It  seemed  to  him  that  the  spile-system 
had  been  devised  for  a  special  mine,  with,  a  particular  class  of 
roof,  which  had  not  been  described  by  Dr.  Foster.  The  system 
of  timbering  was  adopted  in  the  Cumberland  iron  ore-mines, 
where  it  was  necessary,  but  no  one  would  adopt  it  in  an  ordinary 
Northumberland  colliery. 

Prof.  Henry  Louis  endorsed  the  necessity  for  more  informa- 
tion, and  a  separation  of  deaths  from  falls  at  the  face  from 
those  due  to  falls  of  ground  elsewhere.  Dr.  Foster's  observations 
were  based  on  official  statistics,  they  were  not  suggestions  or 
hypotheses,  and  if  we  are  to  accept  official  statistics,  we  could 
not  help  accepting  his  figures.  These  figures  showed  that  the 
Courrieres  mine,  20  years  ago,  was  less  dangerous  than  the 
mines  of  the  United  Kingdom,  and  they  also  showed  that  from 
the  first  to  the  second  decade  the  death-rate  had  diminished  by 
two-thirds.  Dr.  Le  Neve  Fosier,  however,  stated  that  "  sys- 
tematic timbering  with  increased  supervision  was  introduced  in 
1880,"  consequently  this  question  of  systematic  timbering  was 
a  very  particular  point,  and  he  thought  that  Dr.  Le  Neve  Foster 
desired  to  draw  attention  to  the  decrease  in  the  death-rate  as  due 
no  less  to  systematic  timbering  than  to  the  use  of  iron  bars. 

Mr.  C.  C.  Leach.  (Seghill),  referring  to  the  different  con- 
ditions which  existed  at  various  collieries,  remarked  that  very 
considerable  differences  occurred  in  different  parts  of  the  same 
pit.  He  understood  that  timber  was  not  drawn  at  the  French 
collieries. 

The  President  (Mr.  J.  Or.  Weeks)  enquired  whether  "falls 
of  ground  "  included  all  falls  of  roof  and  side,  or  whether  the 
term  was  limited  to  the  working-face ;  and  whether  it  included 
falls  of  coal.  The  supporting  of  the  roof  with  iron  bars  would 
not  prevent  falls  of  coal.  if  the  timber  supporting  the  roof 
was  not  taken  out  the  risk  of  accident  to  those,  drawing  the 
timber  would  be  lessened,  but  it  would  add  very  considerably 
to  the  expense  of  working. 

Mr.  J.  L.  Hedley  said  that  in  his  reports  "  falls  of  side  " 
included  falls    of   coal,   but   in   metalliferous    mines,    "falls    of 
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ground  "  included  all  sources  of  accident.  It  would  be  difficult 
to  make  a  comparison  of  British  and  French  statistics,  unlesa 
the  classification  was  the  Bame  in  both  countries. 

Mr.    Sij.nky    Bates    (Mieklev)    wrote    that    Dr.    Foster    gave 
every  credit  to  the  systematic  timbering  in  use  at  the  Courrieres 
collieries.     The  results  are  satisfactory,  but  not  of  such  import- 
ance   as    to    require    British    mining    engineers    to    adopt    the 
Courrieres  method.     Before  a  true  comparison  can  he  made  of 
the  results  of  the  Courrieres  system  and  those  obtained  in  some 
of  the  Northumberland  collieries,  the  heights  of  the  seams  and 
breadths  of  working-places  should  be  taken  into   consideration. 
together  with  the  output  per  person  employed  underground.     At 
a  Northumberland  colliery,  the  heights  of  the  seams  varied  from 
22  inches  to  -1  feet,  the  breadths  of  the  working-places  from  6 
feet  to  31  feet,  and  during  a  period  of  20  years  ending  December, 
1899,  with  an  average  daily  output  during  the  20  years  of  about 
1,200    tons,    the    following    results    were    obtained,    namely  :- 
Average  death-rate  per  1,000,000  tons  of  mineral  raised,  017; 
per  1,000  persons  employed  underground.  007  :   and  the  output 
per  person  employed  underground  was  1/64  tons.     At  Courrieres, 
the  seams  vary  in  height  from  2  feet  S  inches  to  3  feet  7  inches  : 
the.  breadth  of  the  working-places  from  6|  feet  to  10  feet:    the 
output  per  person  employed  underground  was  109  tons;  the  aver- 
age death-rate  per  1,000.000  tons  of  mineral  raised,   039;    and 
per  1,000  persons  employed  underground,  015.     The  preceding 
comparison  does  not  support  the  exceptional  advantages  claimed 
for  the  use  of  bars,  although  the  roof  in  all  the  working-places 
is   sufficiently   tender    to   demand   careful  supervision    and    sys- 
tematic timbering. 

Mr.  M.  Walton  Brown  (Newcastle-upon-Tyne)  said  that  he 
had  prepared  Table  III.  from  the  figures  contained  in  Dr.  C.  Le 
Neve  Foster's  description  of  the  cantilever  method  of  timbering 
at  the  Courrieres  collieries.  The  tonnage  of  mineral  raised  had 
been  obtained  from  the  annual  reports  of  the  coal  company  as 
published  in  the  Uevm  "''  Legislation  des  Mines;  the  average 
number  of  persons  employed  underground  per  annum  is  obtained 
on  dividing  D  by  F,  multiplied  by  1,000,  and  the  errors  should 
not  exceed  1  per  cent.  :  the  average  annual  output  of  mineral 
per  person  employed  underground  is  the  mean  result  of  divid- 
ing F  by  F.  and  A  by  B,  multiplied  in  each  case  by  1,000,  and 
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the  errors  should  not  exceed  1$  per  cent.;  the  number  of  deaths 
from  falls  of  ground  are  the  products  of  A  by  E,  divided  by 
1,000,000,  and  the  figures  should  he  correct;  and  G,  H  and  I, 
have  been  extracted  from  information  issued  by  the  Courrieres 
Company. 


TABLE  III.— 

COFKRIKRES   COLLIERIES. 

Decennial  Periods. 

1870-1879. 

1880-1889. 
8,537,928 

1890-1*99. 

Totals 
and  Averages 

A.  Mineral  raised   ... 

Tons 

3,837,191 

15,237,838^  27,612,957 

B.  Average  Number  of  Per- 

sons employed  Under- 

- 

ground  per  Annum   ... 

No. 

1,580 

2,500 

4,000 

2,690 

C.  Average     Annual    Out- 

put    of    Mineral     per 

Person  employed    Un- 

derground 

Tons 

240 

340 

380 

340 

D.  Deaths     from   Falls    of 

Ground 

No. 

12 

6 

6 

24 

B.  Average  Death-rate  from 

Falls    of    Ground    per 

1,000,000      Tons       of 

Mineral  raised 

No. 

313 

0-70 

0  39 

087 

F.   Average          Death-rate 

from  Falls   of  Ground 

per  1,000  Persons  em- 

ployed Underground... 

No. 

0:76 

0-24 

0-15 

0-29 

G.  Deaths       Underground 

from  all  Causes 

No. 

20 

11 

18 

49 

H.  Average        Death-rate, 

Underground,        from 

all         Causes,          per 

1 ,000,000      Tons       of 

Mineral  raised 

No. 

5-21 

129 

118 

1-77 

I.    Average        Death-rate, 

Underground,        from 

all    Causes,  per  1,000' 

Persons           employed 

■ 

Underground  ... 

No. 

127 

044 

044 

0-60 

An  official  classification  of  accidents  from  falls  of  ground  in 
Great  Britain,  ace  iing  to  the  place  of  occurrence,  is  shewn  in 
Table  IV.*  and  of  the  323  deaths  from  falls  of  ground  at  the 
coal-face,  Dr.  Foster  states  that  "  360  (sic)  lives  annually  "  will 
be  saved  by  the  use  of  the  "  temporary  iron  supports. "f 

The  first  pit  of  the  Courrieres  collieries  was  sunk  in  1849, 
and  coal-drawing  commenced  in  1851 ;  2  pits  were  working  in 
1857 ;  3  pits  in  1862 ;  4  pits  in  1868 ;  5  pits  in  1878 ;  6  pits 
in  1879 ;  7  pits  in  1892 ;  and  8  pits  since  1897.  In  1899,  up- 
wards of  6,000  tons  of  coal  was  drawn  per  day  and  1,930,868 


*  Mines  and  Quarries  :  General  Report  and  Statistics  for  1S99,  page  73, 
Trans.  Inst.  M.E.,  vol.  xx.,  page  166, 
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tons  per  annum,  5,794  persons  being  employed  underground.  Ii 
is  stated  that  gas  has  not  been  found  in  an3>-  of  the  mines,  that 
naked  lights  are  exclusively  employed  (Fig.  1,  Plate  V.),  and 
there  has  never  been  an  explosion.  The  goafs  are  all  tightly 
packed,  but  spontaneous  fires  occasionally  occur  in  certain  seams. 

Table  IV. — Accidents  from  Falls  of  Ground  in  Mines  in  Great 
Britain  and  Ireland  in  1899. 


Death-ra*e  per 
Places  where  Falls  of  Ground                 I      Number  of            Number  of       1,000 Persons  em- 
occurred.                                    Fatal  Accidents.!        Deaths.                    ployed 

Underground. 

Working-face              ..          ...         ...            318 

Roads:  Repairing  or  enlargin       ...              75 
Do       Working  or  passing          ...              50 

323 
79 
54 

0-535 
0-131 
0-0S9 

Totals 443 

456 

0-755 

Eecently,  Mr.  Lucien  Fevre  (inspector  of  mines  in  charge  of 
the  district)  and  Mr.  Cuvelette  (inspector  of  mines)  had  written, 
respecting  the  cantilever  system  of  timbering,  as  follows :  — 

Mr.  August  Bar,  manager  of  the  Courrieres  collieries,  has  adopted  since  1S90 
the  use  of  iron  bars  for  the  temporary  support  of  the  working-places.  These  bars, 
made  of  square  iron,  1|  inches  (0-035  metre)  square,  and  about  4  feet  (1-20  metres) 
long,  pro  /ids  a  solid  provisional  protection  until  the  erection  o  f  the  final  timbering. 
At  the  Lens  collieries,  these  bars  are  used  of  X  section,  which  renders  them  more 
handy  and  gives  them  much  greater  strength.  It  is  possible  that  an  important 
diminution  in  the  number  of  accidents  produced  by  falls  of  blocks  in  the  working- 
places  may  be  attributed  to  their  use.* 


DISCUSSION  OF  ME,  M.  WALTON  BROWN'S  PAPEE  ON 
"  MECHANICAL  YENTILATORS."t 

The  President  (Mr.  J.  Gr.  Weeks)  said  that  at  a  general 
meeting  of  The  Institution  of  Mining  Engineers  a  vote  of 
thanks  had  been  passed  to  the  Committee  for  their  labours  in 
regard  to  this  report ;  but  he,  in  common  with  many  members 
of  the  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers  was  not  able  to  be  present  at  that  meeting,  and  he 

*  Notice    Giologiqiu    et    Historiqiu    svr  les   Bassins  du  Pas-de-Calais  et  dit 
Bovlonnais.  By  Messrs.  Fevre  et  Cuvelette,  Ingorieurs  au  Corps  des  Mines,  page  142. 

t  Trans.  List.  M.E.,  vol.  xvii.,  page  482;  vol.  xviii. ,  page  48S  ;  and  vol, 
xix.,  page  39S, 
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would  like  to  take  this  opportunity  of  expressing  the  thanks  of 
the  members  to  the  Committee  for  their  arduous  and  lengthy 
labours,  and  to  Mr.  M.  Walton  Brown  for  the  trouble  that  h<> 
had  taken  in  compiling  the  valuable  Report. 

Mr.  Gh   B.   Foesteb  seconded  the  vote  of  thanks,  which  was 
cordially  approved. 

Mr.  H.  W.  G.  Ealbatjm  (Gateshead)  said  that  he  recognized 
the  supreme  difficulty  of  the  work  of  the  Committee,  and  he 
thought,  that  no  man  appreciated  the  great  intrinsic  value  of 
the  Report  more  than  he  did.  It  was  quite  clear  to  any  person 
who  had  really  studied  this  question  that  it  was  impossible  to 
obtain  absolutely  accurate  results  from  the  purely  numerical 
standpoint,  but  with  the  general  conclusions  of  the  Committee, 
approximate  as  they  must  of  necessity  be,  he  was  in  full  agree- 
ment. One  of  these  conclusions  related  to  the  marked 
superiority  of  the  Guibal  type  of '  ventilator.  Some  engineers 
seemed  to  think  that  the  claims  of  the  Guibal  fan  had  been 
rather  too  willingly,  if  not  also  too  hastily,  conceded  by  the 
Committee;  but  in  his  opinion,  if  there  was  indeed  any  fan 
that,  received  less  than  fairplay  at  the  hands  of  the  Committee, 
or  if  there  was  any  fan  of  the  series  which  did  not  have  a  perfect 
opportunity  of  demonstrating  its  real  capabilities,  that  Avas  the 
Guibal  fan.  Taking  one  example  only — a  case  in  which  the 
actual  work  of  the  machine  showed  the  least  disagreement  with 
the  Committee's  estimate  of  its  powers — it  would  be  seen  that, 
with  respect  to  the  Guibal  fan  at  Cwmaman  colliery  (Tables  2 
and  25)*  the  column  of  "  differences  "  compared  very  favourably 
with  the  corresponding  columns  in  the  tables  of  work  done  by 
the  other  eleven  ventilating-machines. 

But,  notwithstanding  this  fact,  it  would  seem  that  the  Com- 
mittee were  a  long  way  out  in  their  estimate  of  this  machine,  and 
that  they  largely  underrated  its  real  capabilities.  Considered 
as  positive  numerical  values,  the  differences  shown  in  the  last 
column  of  Table  25  were,  no  doubt,  very  small ;  but  the  real 
significance  of  a  figure  could  not  be  judged  by  its  positive  value 
alone.  The  object  of  the  tests  conducted  by  the  Committee  was 
to  ascertain  the  power  of  the  fan  to  produce  pressure,  and  to  get 
at  the  proportion  or  amount  of  pressure  expended  in  overcoming 

*  7nn<<.  Lnt,  M.S.,  vol.  xvii.,  pages  523  and  571. 
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the  resistance  of  the  fan  itself  to  the  passage  of  volume.  And  if 
those  small  positive  values  in  the  column  of  differences  were 
stated  as  percentage  errors  in  the  estimate  of  the  fan's  resistance, 
or  as  percentage  errors  in  the  estimate  of  the  volume,  the  real 
significance  of  the  differences  would  he  evident.  The  "  straight- 
line  equation  "  for  this  fan,  as  determined  by  the  Committee, 
was  given  at  the  foot  of  Table  25.  At  the  normal  velocity  of 
100  feet  per  second,  the  fan  was  estimated  to  give  an  initial 
pressure,  H,  of  2-606  inches  of  water-column  ;  and  the  numerical 
measure  of  the  fan's  resistance,  h0,  to  the  passage  of  the  volume, 
V,  was  estimated  to  be  equal  to  0-000,000,000,045  of  the  square  of 
the  volume  traversing  the  fan.  Thus,  on  these  assumptions,  the 
effective  pressure,  h,  available  for  ventilating  the  mine  proper, 
was  deduced  to  be,  at  normal  velocity  and  density, 

h  =  2-606  -  0-000,000,000,045V.3      ....  (1) 

It  could,  however,  be  easily  shown  that  the  equation  was  not 
even  approximately  true  ;  for  example,  by  transposition, 

45V2 

*    Y =i  (V\ 

1012  (2-606  -  k)         y   ' 

But,  if  they  substituted  in  this  equation  the  numerical  values  of 
V  and  h  observed  in  the  four  experiments  of  Table  25,  they  found 
that  the  resulting  quotient  was  always  much  greater  or  else  much 
less  than  unity.  The  quotients  range  in  value  from  —  0'T  to 
+  1*97,  representing  errors  in  the  estimate  of  82  to  170  per 
cent.  These  four  experiments  were  made  on  artificial  equivalent, 
orifices  ranging  from  4  to  10  square  feet.  But  <■  experiment, 
Table  2,  was  made  on  the  ordinary  mine  ;  and  in  this  case,  by 
putting  in  the  values  of  V  and  h  obtained  in  the  experiment, 
the  quotient  of  the  fraction  just  named  came  out  at  5-75  instead 
of  unity :  the  error  in  the  estimate  thus  being  475  per  cent. 

But  the  straight-line  equation  (1)  arrived  at  for  the  Cwmaman 
Gruibal  might  also  be  used  as  a  formula  for  the  volume  when  // 
and  H  were  given.  And,  practically  speaking,  that  was  the  most 
useful  form  of  the  rule  :  for  the  depression  was  valuable,  only  in 
so  far  as  it  was  a  factor  of  the  volume,  or  actual  ventilation  : 
transposed  into  that  shape,  they  got  for  the  volume  of  air  at 
normal  velocity:  — 


V  =  -4,000,000    /3'606  -  j (3) 


VOL.  L.--1900-1901. 
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which  would  be  perfectly  true  if  the  quoted  equation  of  the 
straight  line  were  true.  Estimating  the  volumes  by  this  rule, 
and  comparing  them  with  the  actual  volumes  obtained  in  the 
several  trials,  the  true  and  essentially  practical  significance  of 
the  apparently  small  discrepancies  came  very  strikingly  into 
evidence  in  the  table  now  presented. 


No.  of 
Experiment 

Estimated 

Volume. 

Actual 
Volume « 

Difference 
in  favour  of 
the  Fan. 

Difference 
against 
the  Fan. 

Cubic  Feet. 

Cubic  Feet. 

Cubic  Feet. 

Cubic  Feet. 

1 

34,641 

17,212 

— 

17,429 

2 

-22,884* 

21,015 

43,899 

— 

3 

27,448 

38,635 

11,187 

— 

4 

51,208 

42,460 

— 

8,748 

c 

38,006 

91,174 

53,168 

— 

d 

111,952 
Totals  of  differences 

133,363 

21,411 

— 

129,665 

26,177 

The  nett  difference  in  favour  of  the  fan  being  (129,665  - 
26,177  =  )  103,488  cubic  feet, 

There  were  six  experiments,  and  the  average  excess  of  volume 
in  favour  of  the  fan  was  thus  17,-248  cubic  feet  of  air  per  minute. 
It  would,  moreover,  be  noted  that  the  greatest  excess  in  any 
single  experiment  was  that  obtained  in  c  experiment,  the  only 
trial  in  which  the  fan  acted  on  the  ordinary  mine.  In  that  case, 
the  excess  was  over  53,000  cubic  feet  per  minute  :  the  actual 
volume  thus  being  140  per  cent,  greater  than  the  volume 
estimated  by  the  equation  of  the  straight  line.  It  would  be  seen, 
therefore,  that  if  the  Committee  did  indeed  underestimate  the 
capacity  of  any  particular  fan,  they  certainly  did  not  over- 
estimate the  capabilities  of  the  .Cwmaman  Guibal  fan. 

It  would  be  noted  that  these  large  plus  differences  of  volume 
in  favour  of  the  fan  were  coincident  with  the  apparently  small 
plus  differences  in  Table  25.  And  it  was  practically  useful  to 
observe  that  the  plus  differences,  as  a  general  rule,  in  the  case  of 
all  the  G-uibal  fans  tested,  were  manifested  whenever  the  fan 
acted  on  any  equivalent  orifice  equal  to  an  ordinary  mine.  It 
was  a  matter  of  little  moment  what  a  fan  did  on  orifices  less  than 
that  possessed  by  any  ordinary  mine  known  in  this  country,  but 

*  In  No.  2  experiment,  the  observed  effective  depression  was  greater  than  the 
estimated  initial  depression  ;  consequently,  the  estimated  volume  must  have  a 
minus  value,  as  indicated. 
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it  was  a  matter  of  the  greatest  practical  importance  to  determine 
the  sort  of  duty  it  would  perform  on  real  work-a-day  mines.  And 
all  the  Gnibal  fans  in  the  series,  when  acting  on  such  orifices, 
developed  much  better  Avork  than  was  deducible  from  the  Com- 
mittee's estimate  of  their  various  capabilities,  as  recorded  in  the 
Report.  On  the  other  hand,  and  with  the  solitary  exception  of 
the  Schiele  fan  at  the  Great  Western  colliery,  none  of  the  fans 
other  than  the  Guibal  type  gave  out  their  plus  differences  on 
orifices  approximating  to  the  ordinary  and  average  mine.  For 
the  most  part,  they  did  better  on  small  orifices  such  as  nobody 
wanted  to  run  them  on,  and  worse  on  the  larger  orifices  which 
more  truly  represented  the  real  mine  of  everyday  life.  From  the 
practical  point  of  view,  therefore,  it  was  pretty  clear  that  it  was 
the  Guibal  type  of  fan  rather  than  any  other  machine,  which 
received  the  scantiest  justice  at  the  hands  of  the  Committee. 

It  was  not  stated  in  the  Report  whether  all  the  Guibal  fans 
in  the  series  were  handicapped  in  the  same  way  as  the  Cwmaman 
machine,  but  the  cause  of  the  irregularities  observed  at  Cwmaman 
was,  in  his  opinion,  quite  evident.  They  were  informed  in  the 
Report  that  the  sliding-shutter  of  this  fan  was  fixed  immovably, 
so  that  the  area  of  opening  presumably  remained  constant 
throughout  the  experiments.  One  could*  easily  understand  that 
this  amount  of  opening  would  be  that  which  had  been  found  most 
suitable  for  the  ordinary  mine ;  and  that  view  would  explain  the 
fact  that  the  Cwmaman  fan  gave  a  better  efficiency  in  every 
respect  when  acting  on  the  ordinary  mine  than  it  did  on  any  of 
the  small  orifices,  or  even  on  the  larger  orifice  created  by  open- 
ing the  separation-doors.  The  sliding-shutter  was  really  an 
essential  detail,  or  an  integral  part,  of  the  Guibal  fan  ;  and  if 
the  machine  was  to  have  a  fair  chance  of  developing  its  best  work 
on  each  of  a  series  of  orifices,  the  proper  regulation  of  the  amount 
of  opening  at  each  change  of  the  equivalent  orifice  was  indis- 
pensable. Prof.  T.  Guibal,  the  designer  of  this  comparatively 
early  type  of  fan,  recognized  what  hardly  any  modern  designer 
of  fans  seemed  to  have  grasped,  namely,  that  the  velocity  gener- 
ated in  the  air  by  centrifugal  force,  and  the  area  on  which  that 
velocity  was  permitted  to  act,  should  be  made  exact  coefficients 
of  each  other,  with  the  actual  volume  of  air  as  their  product. 
And  so  long  as  fans  were  constructed  on  their  present  lines  that 


44  DISCUSSION-   -MECHANICAL  VENTILATORS. 

end  could  only  be  attained  by  means  of  the  sliding-shutter.  If 
this  fundamental  principle  was  taken  into  account,  and  if,  in  the 
light  of  that  principle,  the  Committee's  figures  were  accordingly 
modified,  it  would  be  found  that  the  due  orifice  of  passage 
possessed  by  the  Cwmaman  Guibal  fan  was  much  nearer  70  square 
Eee1  than  the  55  square  feet  with  which  ii  had  been  credited,  and 
that  its  manometric  efficiency  was  more  like  65  per  cent,  than 
the  61  per  cent,  assigned  by  the  Committee. 

The  Report  did  not  inform  the  members  whether  the  other 
Guibal  fans  experimented  with  were,  in  common  with  the  Cwm- 
aman machine,  fitted  with  sliding-shutters  incapable  of  sliding. 
But  he  noticed  in  one  part  of  the  account  that  Mr.  M.  Walton 
Brown,  speaking  of  the  fans  generally,  referred  to  the  "  so-called 
sliding-shutter," — an      expression      that      appeared      sufficiently 
suggestive.    But  no  Guibal  fan  was  ever  intended  to  work  on  all 
sizes  of  orifices  with  a  sliding-shutter  immovably  fixed,  nor  was 
it    conceivable   that   any    engineer  would    agree    with    the    pro- 
position that  a  sliding-shutter  must  of  necessity  degenerate  into 
an  immovable  fixture.     If  it  was  really  under  such  conditions, 
however,    that    the    four    Guibal    fans    came    out    of    the    tests 
victoriously,  it  would  have  to  be  admitted  that  there  was  little 
danger  of  this  type  of  fan  being  superseded  for  some  time  to 
come.     It  was,   nevertheless,  necessary  to   remember  that  a  fan 
so  handicapped  ceased,  for  the  time  being,  to  be  a  true  Guibal 
fan  ;    and  also,  as  Mr.   Murgue   himself  had   pointed  out,*  that 
results  obtained  from   covered  fans   having  a  constant  area  of 
outlet  really  lay  beyond  the  scope  of  those  methods  of  comparison 
and  measurement  which  Avere  associated  with  the  theory  of  the 
equivalent  orifice.     But,  apart  from  that  consideration,  it  seemed 
practically  certain  that,  had  the  Guibal  type  of  fan  obtained  com- 
plete fairplay  in  the  tests  conducted  by  the  Committee,  its  dis- 
tinct   superiority    would    have    been    demonstrated    even    more 
markedly  than  the  Report  already  claimed  it  to  have  been. 

Mr.  M.  Walton  Brown  stated  that  the  experiments  on  the 
Guibal  fans  were  not  wholly  satisfactory,  on  account  of  the 
engineers  being  unable  to  vary  the  position  of  the  sliding-shutter. 


*   Theories  and   Practice  of  Centrifugal   Ventilating  Machines.     By  Mr    D 
Murgue,  translated  by  Mr.  A.  L.  Steavenson,  page  31, 
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DISCUSSION     OF     MR.     CLARENCE     R.     CLAGHORN'S 
"DESCRIPTION     OF     PRESENT     AND     PROPOSED 
METDJ  )DS  OF  OPERATING  VINTON  No.  3  COLLIERY, 
YINTONDALE,  PENNSYLVANIA,   C.S.A."* 
Mr.  Clarence  R.   Claghorn  wrote  that  he  was.  glad  to  be; 
able  to  report  that  his  experimental  long-wall  working  had  now 
got  beyond  the  experimental  stage,  and  had  proved  very  success- 
ful.    The  efficiency  of  their  men  had  been  more  than  doubled 
and  the  "  hewing-and-filling  "  cost  reduced  50  per  cent.     They 
had  no  trouble  in  maintaining  the  roof  to  admit  of  the  track  along 
the  face,  and  the  roof  worked  down  into  the  goaf  after  every 
second  holing. 

DISCUSSION  OF  MR.  W.  RIPPERS  PAPER  ON  "A 
POWER-INDICATOR  FOR  STEAM-ENGINES.t 
Mr.  Philip  Ivirkup  (Birtley)  remarked  that  the  instrument 
designed  by  Mr.  Ripper  could  not  be  looked  upon  as  super- 
seding indicator-diagrams  for  the  following  reasons :  —  (1) 
The  instrument  only  determined  the  horsepower  of  the  engine, 
and  gave  no  indication  of  the  amount  of  steam  used  to  perform 
this  work ;  and  (2)  indicator-cards  are  usually  taken  to  show  the 
distribution  of  the  steam  in  the  cylinder,  whether  the  valves  are 
set  right  and  to  determine  if  there  be  any  piston-leakage,  none 
of  which  points  are  shown  with  Mr.  Ripper's  instrument.  It 
seemed  to  him  (Mr.  Kirkup)  that  this  instrument  would  give 
misleading  results  in  at  least  two  cases,  namely  :  (1)  If  expansion 
occurred  so  early  in  the  stroke  as  to  allow  the  steam-line  to  fall 
below  the  back-pressure  line  ;  and  (2)  if  cushioning  occurred  so 
early  in  the  stroke  as  to  compress  the  steam  in  the  cylinder  above 
its  initial  pressure.  In  both  of  these  cases,  Mr.  Ripper's  instru- 
ment would  indicate  greater  power  than  was  actually  present; 
and  either  of  these  cases  may  occur,  if  the  slide-valve  shifted  on 
its  spindle.  Mr.  AY.  H.  Chambers  was  not  quite  correct  in 
stating  that  the  instrument  would  facilitate  the  registering  of 
the  duty  of  engines.  The  ordinary  indicator  will  not  register 
the  duty  but  only  the  pressure,  and  with  the  Ripper  indicator 
there  is  no  means  of  ascertaining  the  duty. 

*   Trams.  Inst.  M.E.,  1900,  vol.  xviii.,  page  351. 
t  Ibid.,  vol.  xviii.,  page  402. 
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Mr.  C.  C.  Leach  (Seghill)  said  that  no  indicator  would  show 
the  amount  of  steam  used  in  the  cylinders,  and  the  indicator- 
card  did  not  by  any  means  show  the  whole  consumption.  The 
correct  method  was  to  measure  the  amount  of  water  boiled  away, 
as  no  indicator  would  show  the  weight  of  steam  used  by  an 
engine. 

Mr.  Philip  Kirkup  said  that  he  did  not  consider  the  steam 
evaporated  by  the  boiler  as  equivalent  to  the  steam  consumed  by 
an  engine. 

Mr.  W.  Ripper,  replying  to  the  discussion,  wrote  that  he 
agreed  with  Mr.  Kirkup  that  the  readings  by  his  instrument 
do  not  supersede  indicator-diagrams,  except  where  the  horse- 
power of  the  engine  only  is  required,  and  then  the  readings  by 
the  instrument  save  the  trouble  of  taking  indicator-diagrams. 
It  does,  further,  give  a  continuous  indication  of  the  power 
exerted  by  the  engine.  It  is,  however,  a  mistake  to  suppose 
that  an  indicator  of  the  ordinary  kind  will  show  the  amount  of 
steam  used  by  an  engine  in  the  performance  of  its  work,  or  to 
suppose  that  it  will  show  whether  there  is  piston-leakage  or  not. 


DISCUSSION  OF  MR.  WM.  TAYLOR  HESLOP'S  PAPER 
ON  "  THE  COAL-FIELDS  OF  NATAL."* 

Mr.  C.  Wilson-Moore  (Transvaal)  wrote  that  the  members 
had  received  a  valuable  contribution  in  the  shape  of  Mr.  Heslop's 
paper  on  the  coal-fields  of  Natal. 

He  did  not  think  that  much,  if  any,  doubt  remained  as  to  the 
geological  horizon  of  the  South  African  Coal-measures.  The 
Lower  Karoo  Beds  with  the  Dwyka  Conglomerate  at  their  base 
are  unquestionably  of  Triassic  age,  and  in  no  case  has  coal  been 
found  below  the  Dwyka  Conglomerate. 

If  he  understood  Mr.  Dunn's  hypothesis  correctly,  as  set  forth 
in  Mr.  Heslop's  ■  paper,  the  late  Government  Geologist  of  the 
Cape  Colony  based  his  theory  as  to  there  being  a  second  or  lower 
series  of  Coal-measures  below  the  Stormberg  Beds  of  the  Cape 
Colony,  upon  the  fact  that  the  Vereeniging  Coal-measures  lie 
immediately  upon  the  Dwyka  Conglomerate.  But  the  Beaufort 
and  Ecca  Beds  are  entirely  absent  there,  and  in  all  probability 

*   Trans.  Inst,  M.  F.,  1900,  vol.  xviii.,  page  410. 
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have  always  been  so.  If  geological  sections  could  be  correlated 
across  the  areas  occupied  by  the  Vereeniging  Coal-measures,  the 
Beaufort  and  Ecca  Beds  of  Natal  with  those  of  the  Stormberg, 
and  by  means  of  remnant  outliers  show  that  these  beds  once 
occupied  an  horizon  in  situ  above  the  Vereeniging  coal-seams,  Mr. 
Dunn's  theory  might  be  accepted  as  correct.  He  did  not  think 
that  this  could  be  proved,  and,  seeing  that  the  Beaufort  and  Ecca 
Beds  and  the  Dwyka  Conglomerate  are,  in  sequence,  correctly 
underlying  the  Natal  Coal-measures,  there  does  not  appear  to  be 
any  reason  to  doubt  that  the  age  of  the  Cape  Colony,  Orange 
River  Colony,  Transvaal  and  Natal  Coal-measures  is  the  same. 
Merely  because  the  Vereeniging  coal-seams  lie  directly  upon  the 
Dwyka  Conglomerate,  we  must  not  assume  a  second  horizon.  If 
such  a  theory  were  to  be  followed  to  its  direct  logical  conclusion, 
we  should  have  to  establish  a  still  lower  coal-horizon  in  South 
Africa ;  for  in  the  eastern  portion  of  the  Transvaal,  under  the 
Lebombo  Mountains,  occur  areas  of  coal  lying  directly  upon 
granitoid  rocks,  which  latter  underlie  the  Berg  Sandstones  and 
Conglomerates,  these  in  turn  being  the  lowest  group  in  Dr.  Mol- 
engraaffs  Table  Mountain  Series.  These  isolated  areas  under  the 
Lebombo  Mountains  are  known  to  be  downthrows  from  the  main 
Transvaal  and  Natal  Coal-measures,  although  often  150  and 
even  more  miles  away  from  the  nearest  coal-fields. 

He  was  afraid  that  the  dream  of  a  large  coal-field  in  the  Cape 
Colony  beneath  the  Karoo  Beds  was  nothing  more  than  a  dream. 
In  the  Cape  blue  book,*  Mr.  Dunn,  in  a  short  description  of  the 
geology  of  the  Indwe  district,  gave  the  thickness  of  the  Karoo 
Beds  at  5,000  feet;  that  is,  he  (Mr.  "Wilson-Moore)  presumed,  the 
thickness  of  the  Lower  Karoo  Beds  below  the  Molteno  Beds  or 
Coal-measures  horizon  there,  and  include,  according  to  Dr. 
Molengraaff,  the  Beaufort  and  Ecca  Beds. 

Railway  management  in  South  Africa  is  on  the  verge,  it  is 
hoped,  of  great  improvement,  so  far  as  inter-colonial  traffic  and 
rates  are  concerned.  So  that  under  any  circumstances  it  does 
not  appear  probable  that  the  boring  through  several  thousands  of 
feet  for  a  problematical  coal-field  lying  on  the  hidden  Dwyka 
Conglomerate  is  likely  to  be  undertaken,  Avhile  immense  areas 
of  easily  available  coal  are  in  existence  and  the  fields  themselves 
are  everywhere  tapped  by  main  trunk  railway-lines. 

*  G.  35,  1883,  page  8. 
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Finally,  if  there  be  coal  under  the  Beaufort  and  Ecca  Beds 
in  (ape  Colony,  why  are  there  no  traces  of  its  existence  at  the 
outcrop  of  the  Dwyka  Conglomerate  in  the  south  of  Cape  Colony  P 
Or,  perhaps,  one  would  ask  whether  there  are  any  such  traces ? 

As  Mr.  Heslop  said,  the  palaeontological  evidence  as  to  the 
age  of  the  Coal-measures  in  South  Africa  was  very  unsatisfactory 
and  confusing ;  but  with  the  experience  gained  among  the 
Australian  and  Indian  Coal-measures,  added  to  the  practical 
certainty  as  regarded  the  stratigraphy  of  the  Coal-measures 
here,  it  seemed  most  probable  that  the  Carboniferous  fossils  found 
in  the  South  African  Coal-measures  were  survivals  into  Triassic 
times. 

Some  years  ago,  when  Curator  of  the  Chamber  of  Mines9 
Mineral  Museum  in  Johannesburg,  he  (Mr.  Wilson-Moore)  heard 
of  a  fossil  fish  having  been  found  at  Boksburg.  He  went  out 
post-haste  to  secure  it,  and  on  arrival  asked  for  the  collier  who 
had  found  it.  He  acknowledged  the  discovery,  and  stated  that 
he  had  "  stuck  'ini  up  on  end,  and  shied  stones  at  him  !"  The 
remnants  could  not  be  found,  and  so  a  possible  clue  to  the  age  of 
the  Transvaal  Coal-measures  was  lost  for  ever.  This  want  of 
fossil  evidence  is  very  marked  throughout  the  majority  of  South 
African  strata,  and  is  not  peculiar  to  the  Coal-measures. 

The  dolerite-dykes  and  sheets,  mentioned  by  Mr.  Heslop,  are, 
petrologically,  practically  identical  with  the  dolente  which  occurs 
so  generally,  and  over  such  enormous  areas  throughout  South 
Africa.  It  may  be  said  to  be  South  Africa's  typical  vulcanic 
rock.  He  agreed  with  Mr.  Heslop  that  the  sheets  were  intrusive 
and  not  merely  surface  or  submarine  deposits.  He  had  had 
occasion  to  examine  many  of  these  sheets,  and  bad  invariable- 
been  able  to  trace  theni  to  their  parent  dyke  or  dykes.  The 
rock  itself  was  not,  however,  always  a  purely  typical  dolerite,  that 
is  to  say,  it  was  not  invariably  made  up  of  the  pure  labradorite, 
augite  and  olivine  of  the  family  of  quartzless  plagioclase-rocks. 
It  merged  at  times  into  the  minutely  crystalline  paste  of  quartz, 
plagioclase,  augite  and  olivine,  known  as  quartz-dolerite,  and 
contained  at  times,  as  was  found  on  the  Hand,  crystals  of  calcite, 
occasionally  measuring  an  inch  cube.  Such  a  variety  occurred 
above  and  about  the  coal-areas  at  Springs,  Boksburg,  and  the 
Cassel  Company's  coal-mine  near  by.  Occasionally,  magnetite 
was  found  in  the  intrusive  rock,  which  would  bring  it  very  near 
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a  basalt.  Mr.  Dunn  mentioned  that  the  dolerite  above  the  Cave 
Sandstones  was  "  rudely  columnar,"  which  also  conveyed  the 
impression  that  a  basalt  had  been  reached.  Could  Mr.  Heslop 
Btate  whether  he  had  noticed  this  columnar  structure  in  the  2s  atal 
coal-fields:-'  Or  did  the  dolerite  show  its  spheroidal  structure 
by  weathering  in  nodules,  as  was  so  common  in  South  Africa ? 
Mr.  Dunn  agreed  with  Mr.  Heslop  in  his  observations  as  to  the 
effect  on  the  coal  of  the  intrusions  of  dolerite :  and  identical 
results  obtain  in  the  Indwe  coal-field. 

Xot  the  least  valuable  portion  of  Mr.  Heslop's  very  able  paper 
was  the  remark  that  "  roughly  speaking,  the  coal  is  found  un- 
affected at  a  distance  from  the  dyke,  equal  to  the  thickness  of  the 
dyke,"  and  the  figures  given  in  support  thereof.  If  this  rule 
could  be  generally  substantiated  throughout  South  Africa,  it 
would  aid  engineers  every  considerably  in  the  laying  out  of  their 
works.  It  was  to  be  hoped  that  Mr.  Heslop  would  be  at  liberty 
to  continue  these  very  important  obseivations  ;  and  if  so,  he  could 
suggest  that  they  might  be  extended  by  observations  as  to  the 
extent  to  which  the  roofs  and  floors  of  the  coal-seams  are  affected 
by  intrusive  sheets  above  and  below,  and  at  what  thickness  and 
character  of  intervening  strata — upon  this  point  Mr.  Heslop  is 
silent.  Finally,  could  any  British  mining  engineer  give  any 
particulars  of  observations  as  to  the  effects  on  coal  from  similar 
intrusive  dykes,  and  if  so,  did  Mr.  Heslop'" s  rough  rule  apply? 


Mr.  T.  Rasmussen'-s  description  of  a  "  Shot-hole  Recesser  "'* 
was  read  as  follows  :  — 
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SHOT-HOLE  RECESSER. 


By  T.  RAS&IUSSEN. 


This  machine  is  intended  to  form  a  recess,  for  the  reception 
of  the  explosive,  in  shot-holes,  in  an  easy  and  expeditious  manner. 

By  inserting  the  tool,  and  turning  and  feeding  the  cutters 
outward,  a  recess  is  formed  of  any  required  length,  the  diameter 
of  the  recess  being  determined  by  the  outward  travel  of  the 
cutters. 

After  the  hole  is  recessed,  as  -required,  the  feed-wheel  or 
handle  is  unscrewed,  and  the  cutters  are  pushed  back  into  the 
head,  after  which  the  machine  is  easily  withdrawn. 

The  tool  is  shewn  in  Figs.  1  and  2  (Plate  VI.)  with  some  of 
the  parts  slightly  separated.  By  turning  the  feed-wheel,  F,  the 
rod,  E,  and  the  block  fitted  with  the  external  projection,  C  and 
D,  are  drawn  outward,  and  the  cutters,  A  and  B,  are  projected 
laterally  from  the  tool. 

After  the  shot-hole  is  made  in  the  usual  way,  it  is  cleaned 
out,  and  the  machine  is  inserted  and  pushed  to  the  back-end  of 
the  hole.  The  feed-bush,  /,  being  screwed  into  the  tapered-bush, 
H,  the  latter  is  placed  firmly  into  the  mouth  of  the  hole.  The 
thrust-bush  is  slid  down  to  its  position,  against  the  feed-bush, 
/,  the  clutch  or  key,  K,  being  thrown  out,  and  it  is  fixed  upon 
the  tube,  0,  by  the  set-screw,  M.  The  handle,  which  is  fixed 
to  the  tube,  is  turned  to  the  right,  like  a  clock ;  the  feed-wheel, 
F,  is  turned  to  the  left;  and  the  cutters,  A  and  B,  travel  out- 
ward to  their  full  extent,  and  the  check- wheel,  G,  is  turned  so 
as  to  lock  the  feed-wheel,  F.  The  clutch,  K,  is  then  placed 
into  the  slot,  L.  The  handle  i&  then  turned  to  the  right,  carry- 
ing with  it  the  feed-wheel,  F,  until  the  recess  for  the  explosive 
is  made  of  the  desired  length.  The  machine  is  removed  from 
the  hole,  by  slacking  the  wheels,  G  and  F ;  the  rod,  E,  is  then 
pressed  back  by  a  light  tap ;  and  the  cutters  are  simultaneously 
withdrawn  into  the  machine. 
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The  borings  are  left  in  the  hole,  until  the  machine  is  with- 
drawn, and  they  can  be  removed  by  a  small  scoop  fixed  on  the 
end  of  a  wooden  rod. 

This  machine  has  an  automatic  feed,  when  boring  in  either 
coal  or  stone,  but  the  wheel,  7,  can  be  fed  by  hand,  if  the  clutch, 
K,  be  thrown  out  of  gear.  Hand-feeding  may  become  necessary, 
if  hard  panels  or  pebbles  are  encountered  by  the  cutters,  while 
enlarging  the  hole. 

Hardened  steel  cutters  (Fig.  3)  can  be  used  for  cutting  coal 
and  soft  material ;  and  for  cutting  in  stone,  granite  or  other  hard 
material,  diamonds  (Fig.  4),  inserted  in  the  ends  of  the  steel- 
cutters,  can  be  used. 

This  machine  can  be  inserted  into  a  lh  inches  bore-hole,  and 
form  a  recess  3  inches  in  diameter ;  or  into  a  2  inches  bore-hole, 
and  form  a  recess  4^  inches  in  diameter  (Fig.  5). 

The  advantages  accompanying  the  use  of  this  machine  include 
the  following :  — (1)  The  explosive  is  concentrated,  and  thus 
rendered  more  efficient ;  (2)  there  is  less  danger  of  blown-out 
shots  ;  (3)  it  is  not  necessary  to  bore  shot-holes  at  angles  to  the 
axis  of  the  working-place ;  (4)  more  ground  is  broken  with  a  given 
weight  of  explosives  by  this  machine,  than  is  accomplished  by 
the  present  method  of  straight  or  smooth  holes  ;  and  (5)  a  smaller 
number  of  holes  is  required,  in  order  to  remove  the  same  weight 
of  ground. 
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A  KDCK-DKILL  FOE  SAVING  SLATE-ROCK 


By  H.  HUMPHRIS. 


For  smno  time  the  writer  has  given  this  matter  his  attention, 
as  the  present  manner  of  blasting  slate-rook  makes  a  larger  per- 
eentage  of  waste  than  there  should  be:  there  being  about  10 
tons  of  waste  rock  produced  before  1  ton  of  slates  is  ready  for 
the  market,  hence  the  writer's  reason  for  introducing  his  improved 
drill  to  avoid  some  of  this  waste. 

In  the  first  place,  a  circular  hole  is  drilled,  1|  inches  in 
diameter,  then  his  improved  drill  follows,  Figs.  1,  2  and  3  (Plate 
VII.),  making  the  hole  of  a  double  <>  shape,  as  shown  by  the 
piece  of  slate-rock  exhibited  to  the  members  (Fig.  4). 

With  this  drill,  not  only  slate-rock  is  saved,  but  less  powder 
is  used,  owing  to  the  two  weak  points  made  in  the  rock  by  the 
drill,  A  and  B,  as  the  line  of  splitting  passes  through  the  two  weak 
points  (Fig.  4).  The  same  effect  is  produced  by  the  improved  drill 
in  any  stone,  splitting  it  in  the  required  directions.  The  writer 
feels  assured  that  the  improved  drill  could  be  usefully  employed 
for  this  purpose  in  any  kind  of  rock  or  stone. 
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THE   NORTH   OF   ENGLAND   INSTITUTE   OF    MINING 
AND  MECHANICAL  ENGINEERS. 


EXCURSION  MEETING  OF  STUDENTS, 
Sunderland,  October  17th,  1900. 


About  50  students  and  associates  visited  the  Hylton  colliery, 
and  the  River  Wear  Commissioners'  works. 


HYLTON  COLLIERY. 

Hylton  colliery  is  situated  on  the  northern  bank  of  the  river 
Wear,  about  2  miles  above  Sunderland.  There  are  two  coal-draw- 
ing shafts,  each  20  feet  in  diameter,  while  a  third  shaft,  15  feet  in 
diameter,  has  been  sunk  to  the  Hutton  coal-seam,  and  will 
eventually  be  used  as  an  independent  upcast  shaft. 

Sinking  operations  were  commenced  in  August,  1897.  By  the 
end  of  December  in  the  following  year,  the  Maudlin  coal-seam  had 
been  passed  through  at  a  depth  of  1,440  feet,  and,  later,  the  Hutton 
seam  was  reached  at  a  depth  of  1,580  feet  from  the  surface.  In  the 
early  months  of  1900,  the  sinking  and  walling  of  the  three  shafts 
was  completed,  so  far  as  was  necessary  for  the  winning  of  the 
Maudlin  and  Hutton  seams.  The  sinking  was  throughout  singu- 
larly devoid  of  incident,  and  at  no  time  did  the  water  making  in 
any  one  shaft  exceed  70  gallons  per  minute. 

At  the  present  time,  only  one  of  the  permanent  winding- 
engines  has  been  erected :  this  engine  has  two  horizontal 
cylinders,  34  inches  in  diameter  by  6  feet  stroke ;  it  is  fitted  with 
Cornish  or  double-beat  valves,  and  automatic  expansion-gear,  actu- 
ated by  a  pendulum-governor,  worked  by  bevil-gearing  driven 
from  the  crank-shaft.  The  winding-drum  is  20  feet  in  diameter 
on  the  cleading  (which  is  7  inches  thick,  resting  on  a  complete 
cylinder  of  steel  plates),  and  12  feet  wide  between  the  cheeks. 
There  are  two  strap-brakes  regulated  by  a  foot-lever,  and  in 
addition  there  is  a  powerful  steam-brake,  having  a  cylinder,  8 
inches  in  diameter.  An  exact  counterpart  of  this  winding-engine 
will  shortly  be  erected  at  the  second  coal-drawing  shaft. 
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Steam  will  be  supplied  to  each  winding-engine,  from  a  separate 
battery  of  Lancashire  boilers,  8h  feet  in  diameter  by  30  feet  long, 
and  working  at  a  pressure  of  120  pounds  per  square  inch.  The 
battery  at  the  west  pit  is  already  set,  and  is  protected  by  a  sub- 
stantial house,  the  walls  being  built  throughout  of  brick,  with  an 
iron  roof,  slated  and  provided  with  glass  skylights.  It  is  expected 
that  two  of  these  boilers,  under  steam  at  a  time,  will  be  amply 
sufficient  for  each  winding-engine. 

The  two  pits  are  connected  by  the  heapstead,  but  it  is  intended 
to  erect  a  dividing  partition  and  to  keep  the  coals  from  each  seam 
entirely  separate,  each  cleaning- plant  having  independent  belts 
and  screens.  To  secure  efficient  banking-out  arrangements,  the 
floor  of  the  heapstead  has  been  given  a  gradual  slope  from  the 
pit,  and  the  tubs,  on  leaving  the  cage,  will  run  automatically  to 
the  weighing-machines,  through  the  tipplers,  and  be  carried  by 
gravity  to  the  back  of  the  pit,  where  they  will  be  raised  by  a 
short  creeper,  which  will  deliver  them  on  to  a  kip,  whence  they 
will  gravitate  back  to  the  banksmen  at  the  pit-top.  This  arrange- 
ment is  already  at  work  at  the  west  pit,  and  will  in  course  of  time 
be  duplicated  at  the  east  pit.  The  automatic  tipplers  deliver  the 
coal  on  to  jigging-screens  or  picking-belts  as  required. 

The  heapstead  is  built  of  brickwork,  and  the  screens  and  belts 
are  carried  on  cast-iron  columns  and  steel  girders.  The  headgear 
and  pulley-frames,  built  of  steel  lattice-work  girders,  are  erected 
upon  solid  brickwork  pillars,  built  up  to  the  level  of  the  floor  of 
the  heapstead.  The  winding-pulleys,  20  feet  in  diameter,  on  the 
trod,  are  built  in  segments  with  flat  steel  spokes. 

The  temporary  cages,  now  in  use,  will  be  replaced  by  double- 
decked  cages,  carrying  four  10  cwts.  tubs  on  each  deck  ;  they  will 
run  in  wire-rope  guides,  and  the  decks  will  be  loaded  and  emptied 
at  separate  levels  without  moving  the  cage.  The  winding-ropes 
are  5  inches  in  circumference,  of  mild  steel,  and  are  counter- 
balanced by  a  continuous  rope  running  beneath  the  cages. 

Ventilation  is  at  present  produced  by  a  small  furnace  placed  in 
one  of  the  20  feet  shafts  at  the  level  of  the  Five-quarter  seam ;  and 
although  the  temperature  of  the  air  in  this  shaft  is  raised  to  a  mean 
of  only  66°  Fahr.,  there  is  a  current  of  70,000  cubic  feet  per  minute 
passing  through  the  workings,  which  are  now  |  mile  from  the 
shaft,  This  arrangement,  of  course,  is  only  temporary,  and  will 
be  replaced  by  a  fan. 
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None  of  the  haulage-plant  is  as  yet  established,  but  it  is  pro- 
posed to  haul  the  tubs  on  the  endless-rope  system,  the  rope  to  be 
attached  on  the  underside  of  the  tub.  The  hauling-engine  will  be 
placed  at  bank,  under  the  heapstead,  in  front  of  the  winding- 
engine,  and  the  ropes  will  be  carried  down  the  pit  through  collar  - 
ings  built  into  the  shaft-walling.  The  landings  will  be  fed  by 
an  auxiliary  system  of  small  hauling-engines  placed  in  the  work- 
ings, and  drawing  direct  from  the  putting  flats.  These  engines 
will  be  worked  by  compressed  air,  supplied  at  a  pressure  of  75 
pounds  per  square  inch.  The  air-compressing  plant,  not  yet 
erected,  will  consist  of  a  compound  steam-engine,  and  compound 
air-compressors. 

The  colliery-site  has  a  frontage  to  the  North  Eastern  railway 
of  ''),450  feet,  and  between  the  sidings  and  this  branch  sufficient 
area  has  been  reserved  for  a  large  coking-plant. 

The  river-frontage  is  1,050  feet  long,  and  on  it  will  be  erected 
staiths  for  loading  small  vessels  and  river-craft,  but  the  bulk 
of  the  output  will  be  sent  for  shipment  to  the  Sunderland  docks, 
where  there  is  ample  accommodation  for  the  large  steamers  now 
usual  in  the  trade. 
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RIVER  WEAR  COMMISSIONERS'  WORKS. 
Sunderland  Harbour  Piers. 

The  harbour  piers  are  now  jn  course  of  construction,  and  were 
designed  for  increasing-  the  depth  of  water  in  the  channel  and  for 
the  protection  of  vessels  entering  the  port  in  stormy  weather. 

Roker  pier  on  the  north  side  of  the  Wear  will,  when  com- 
pleted, be  of  a  total  length  of  2,790  feet  ;  of  this  length  2,660  feet 
is  now  finished,  leaving  34  feet  of  pier  to  be  constructed  up  to  the 
roundhead.  For  2,340  feet,  the  width  at  the  top  is  35  feet,  and 
for  the  remaining  distance,  41  feet.  The  width  at  the  bottom 
varies  with  the  depth  and  is  at  present  120  feet  at  a  depth  of  40 
feet  at  low  water.  The  top  of  the  pier  is  10  feet  above  high  water. 
A  subway,  6J  feet  high  by  4  feet  wide,  runs  the  entire  length  of 
the  pier,  and  will  afford  access  to  the  lighthouse  in  stormy  weather. 
The  shore  portion  of  this  pier  for  a  length  of  385  feet  was  con- 
structed of  concrete  en  masse,  faced  with  granite  blocks;  for 
the  remainder  of  the  pier  the  superstructure  is  formed  of  granite- 
faced  concrete  blocks,  varying  in  weight  from  43  to  54  tons, 
set  in  lengths  of  42  feet  7  inches  each,  by  a  radial  hydraulic  block- 
setting  crane,  which  can  set  a  60  tons  block  60  feet  in  advance  of 
its  leading  wheel.  The  interior  of  each  length  is  filled  with  con- 
crete blocks  and  concrete  en  masse.  The  superstructure  is  set  on 
a  foundation  levelled  to  2h  feet  above  low  water.  This  founda- 
tion is  formed  of  56  and  116  tons  bags  of  4  to  1  concrete,  deposited 
in  a  plastic  condition  on  the  rock.  The  concrete  is  enclosed  in 
bags  of  jute-sacking  weighing  27  ounces  per  yard,  30  inches  wide. 
These  bags  are  made  in  boxes,  slung  in  the  well  of  a  Wake 
twin-screw  bag-barge  and  suspended  from  hydraulic  cylinders. 
The  barge  steams  alongside  a  concrete  mixing-house,  where  the 
bag  is  filled  with,  plastic  concrete  and  laced,  the  barge  then  pro- 
ceeds to  sea  and  is  moored  directly  over  the  place  where  the  bag  is 
required,  the  box  and  bag  are  then  lowered  as  near  the  bottom  as 
possible  and  the  bag  deposited.  For  a  length  of  460  feet  at  the 
outer  end  of  the  pier,  the  rock  is  covered  with  a  layer  of  sand  vary- 
ing in  thickness  from  1  to  17  feet  and  this  is  removed  by  a  sand- 
pump  dredger  before  the  bags  are  deposited. 

The  roundhead  will  be  formed,  in  the  first  place,  of  an  iron 
caisson,  100J  feet  long,  69  feet  wide  and  26£  feet  deep,  set  on  a 
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specially  prepared  foundation  of  concrete  bags  levelled  to  24  feet 
below  low  water.  This  caisson  will  be  floated  out  with  a  draught 
of  22  feet  containing  3,500  tons  of  concrete,  and  will  be  sunk  on 
its  site  by  partly  filling  it  with  water.  It  will  then  be  filled  with 
15  and  25  tons  concrete  blocks  and  cement-grouted  granite  rubble, 
and  will  weigh  10,000  tons ;  on  the  top  of  this  a  roundhead  formed 
of  blocks  will  be  built,  surmounted  by  a  lighthouse  containing 
a  third  order  dioptric  light,  having  a  focal  plane  83£  feet  above 
high  water.  The  total  weight  of  the  roundhead,  when  completed, 
will  be  2-3,000  tons. 

The  New  South  pier,  on  the  south  side  of  the  harbour,  is  con- 
structed in  a  similar  manner  to  the  Eoker  pier,  but  varies  some- 
what in  details.  The  length  of  the  pier  is  2,844  feet,  of  which 
1,950  feet  is  now  completed;  the  width  of  this  portion  is  35  feet, 
and  that  of  the  remainder  will  be  41  feet.  The  top  of  the  pier  is 
9  feet  above  high  water,  and  has  a  parapet- wall,  9  feet  high  by  9 
feet  wide,  running  along  its  entire  length ;  the  width  of  the 
parapet-wall  will  be  increased  to  14  feet  for  the  remaining  part 
of  the  pier.  The  weight  of  the  blocks  used  on  this  pier  is  15  tons, 
they  are  set  on  a  bag- work  foundation  by  a  20  tons  block-setting 
crane  worked  by  a  gas-engine.  The  crane  revolves  completely, 
and  can  set  a  20  tons  block  64  feet  in  advance  of  its  leading  wheeL 
The  foundation  is  constructed  in  the  same  manner  as  at  Roker  pier. 
The  whole  of  the  Harbour  Works  are  being  carried  out  by  the 
River  Wear  Commissioners'  workmen,  under  the  direction  of 
their  engineer,  Mr.  Henry  H.  Wake,  M.  Inst.,  C.E.,  and  the 
engineering  staff. 

^<o.  1.  Gravixg-dock  Pumpixg-statiox. 
The  pumping  plant  at  the  No.  1  graving-dock  consists  of  two 
83  brake-horsepower  (working),  98  brake-horsepower  (maximum) 
Tangye  gas-engines,  coupled  directly  to  two  Tangye  centrifugal 
pumps,  21  inches  in  diameter ;  and  a  15  brake-horsepower  Tangye 
gas-engine,  which  drives  a  centrifugal  pump,  8  inches  in  dia- 
meter for  pumping  the  dock-leakage.  The  large  pump-discs  are 
5|  feet  in  diameter.  In  place  of  foot-valves,  these  pumps  have 
flap-valves  on  the  delivery-side  of  the  pump.  They  are  primed 
by  an  air-pump  driven  by  the  small  gas-engine.  The  large 
engines  are  started  by  exploding  a  mixture  of  compressed  gas  and 
air,  supplied  from  a  receiver  which  is  charged  by  means  of  a  com- 
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pressor,  connected  when  required  to  tlie  small  gas-engine  by  a 
clutch. 

At  a  trial  made  in  1895,  the  two  large  pumps  discharged  10,288 
tons  of  water  in  1  hour  58  minutes,  the  consumption  of  gas  by 
the  engines  being  (i, <>!)•">  cubic  feet,  the  average  number  of  revolu- 
tions of  the  engines  per  minute  being  125. 

Two  men  and  a  leading  hand  attend,  to  this  pumping-plant 
and  the  pumping-plant  at  the  No.  2  graving-dock,  which  con- 
sists of  three  120  brake-horsepower  Crossley  gas-engines,  coupled 
to  three  Grwynne  centrifue-al  pumps,  22  inches  in  diameter. 

Centrifugal  pumps  direct-driven  by  means  of  gas-engines  were 
first  adopted  at  these  docks,  and  the  system  has  been  generally 
extended  to  other  graving-docks,  as  it  has  proved  an  economic 
success. 

Chain-cable  and  Anchor-testing  Works. 

These  works  were  erected  in  1874,  from  designs  by  Mr.  Wake, 
the  engineer  to  the  River  Wear  Commissioners,  the  whole  of  the 
hydraulic  plant  being  constructed  by  Messrs.  J.  Abbott  &  Co., 
Gateshead.  At  present  about  "10,000  tons  of  chain-cable  and 
anchors  are  tested  annually. 

The  machinery  is  worked  by  hydraulic  power  direct  from  an 
accumulator  at  a  pressure  of  2,000  pounds  per  square  inch,  and 
consists  of  a  250  tons  testing-machine  for  testing  short  lengths  of 
chain  to  breaking-strain,  a  100  tons  testing-machine  for  applying 
tensile  tests  to  chains  in  15  fathom  lengths  to  the  Board  of  Trade 
standard,  and  a  100  tons  anchor-testing  machine.  Sample  links 
for  the  breaking  test  are  cut  out  of  each  length  of  chain  by  an 
hydraulic  shearing-machine,  the  knife  of  which  is  stepped  so  as 
to  cut  one  side  of  the  link  at  a  time.  By  this  form  of  knife, 
which  was  designed  by  Mr.  Wake,  an  open-jawed  machine  cap- 
able of  shearing  2h  inches  cables  was  successfully  brought  into 
use. 

These  works  .were  the  first  where  a  complete  system  at  so 
high  a  pressure  had  been  adopted,  and  it  is  satisfactory  to  note 
during  the  long  period  that  they  have  been  in  operation  that  there 
has  not  been  any  failure  or  accident  in  the  use  of  the  pressure- 
mains,  plant  and  machinery. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 


STUDENTS'  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

November  17th,   1900. 


Mr.  T.  V.  SIMPSON  in  the  Chair. 


Mr.  Norman  M.  Thornton  read  the  following  description  of 
"  Endless-rope  Haulage   at  Pelton   Colliery  "  :  — 

ENDLESS-ROPE  HAULAGE  AT  PELTON  COLLIERY. 


By  NORMAN  M.  THORNTON. 


The  endless-rope  haulage  at  Pelton  colliery  is  now  delivering 
upwards  of  1,400  tons  of  coal,  per  day  of  10  working  hours,  to 
the  Busty  pit,  620  feet  deep.  The  whole  of  the  roads  and  sidings 
near  the  shaft  are  secured  by  brick-walling  and  arching,  12 
inches  thick ;  but  the  walls  of  the  engine-house,  and  the  walls 
near  the  shaft  are  24  inches  thick  (Fig.  1,  Plate  VIII.). 

The  whole  of  the  haulage  is  worked  by  an  horizontal  engine, 
with  two  cylinders,  14  inches  in  diameter  by  30  inches  stroke, 
and  geared  down  by  cast-steel  helical  gearing  from  5  to  1  (Fig. 
2,  Plate  YIIL). 

Steam  is  generated  at  the  surface  in  Lancashire  boilers,  8  feet 
in  diameter  and  30  feet  long,  set  on  brick-flues  and  fired  by  the 
waste-gases  of  the  coke-ovens.  It  is  conveyed  down  the  shaft 
in  cast-iron  pipes,  5  inches  in  diameter.  The  steam-pipes  are 
conducted  through  a  drift  driven  in  the  Harvey  seam,  40  feet 
above  the  pit-bottom,  and  down  a  small  staple  to  the  receiver, 
situated  in  a  chamber  adjoining  the  engine-room.  The  steam 
has  a  pressure  of  45  pounds  per  square  inch  at  the  engine. 
The  exhaust-steam  is  passed  up  the  shaft  in  pipes,  6  inches  in 
diameter,    to  the   surface,    where   it   is    passed   into    a   chimney 


€0  ENDLE8S-BOPE    HAULAGE   AT    PELTON   COLLIERY. 

attacked  to  the  coke-ovens,  and  escapes  into  the  atmosphere. 
The  water  of  condensation  is  passed  from  the  receiver  and 
hauling-engine  in  pipes  to  the  water-standage. 

The  driving-pulleys,  A,  and  the  helical-teethed  bevil-wheels, 
//,  are  placed  on  vertical  wrought-iron  shafts,  C,  7  inches 
in  diameter,  held  in  position  by  carriages  supported  by  girders, 
D,  and  resting  in  cast-iron,  footsteps,  E,  bolted  upon  square 
pitchpine  baulks,  15  inches  by  12  inches  (Fig.  2,  Plate  Till.). 
The  Grant-Ritchie  driving-pulleys  (Figs.  3  and  4,  Plate  Till.) 
are  b\  feet  in  diameter  on  the  trod,  and  bushed  with  brass;  they 
run  loose  on  the  shafts,  and  are  easily  put  in  and  out  of  gear  by 
means  of  friction-clutches.  These  pulleys,  made  in  halves,  are 
fastened  together  with  screwed  bolts.  The  flanges  are  adjustable, 
a  piece  of  hard  wood  being  placed  between  them,  f  inch  thick, 
and  when  the  flanges  and  ropes  become  worn,  the  wood  can 
be  taken  out,  reduced,  re-set,  and  the  flanges  drawn  closer 
together. 

In  the  Grant-Ritchie  friction-clutch,  a  brake-flange,  F,  is  at- 
tached to  the  driving-pulley,  A,  fitted  with  an  inner  split-ring.  A 
loose  collar,  G,  is  placed  on  the  driving-shaft,  ( ',  so  that  it  can 
be  slid  up  and  down  at  will,  but  it  is  forced  to  revolve  with  the 
shaft,  as  it  travels  over  two  long  keys.  Two  arms  are  attached 
to  the  collar,  fitted  at  each  end  with  a  wedge,  which,  when  the 
clutch  is  out  of  gear,  just  enters  the  slits  in  the  split-ring.  To 
throw  the  clutch  into  gear,  the  collar,  G,  is  moved  towards  the 
driving-pulley,  A,  and  in  so  doing  the  wedge  is  driven  into  the 
split-ring,  expanding  the  latter,  thereby  making  it  grip  the 
brake-flange,  F,  and  in  turn  causing  the  pulley,  A,  to  revolve 
with  it. 

The  ropes  only  pass  half  a  turn  round  the  driving-pulleys, 
and  travel  in-bye  on  the  top  of  the  tubs.  There  are  three  driving- 
pulleys  driven  by  the  hauling-engine,  working  three  different 
main  haulage-roads  (Fig.  2,  Plate  VIII.).  Two  pulleys  are  placed 
on  the  vertical  shaft  on  the  left-hand  side  of  the  engine,  and 
the  third  is  placed  on  the  shaft  on  the  right-hand  side  of  the 
engine. 

One  engineman  attends  to  the  hauling-engine,  and  the  fric- 
tion-clutches. From  the  engine-room,  he  can  see  the  kips 
holding  the  full  tubs,  and  he  adjusts  the  speed  of  the  ropes  to  the 
requirements  of  the  shaft.      All  the  ropes  are  usually  working  at 
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one  time,  and  each  of  them  can  be  put  out  of  gear  independently 
of  the  others,  without  stopping  the  hauling-engine ;  but  the 
engineman  usually  slows  down  the  engine,  and  on  his  moving 
the  handle  of  the  required  clutch-gearing,  placed  beside  him,  that 
particular  driving-pulley  and  length  of  rope  is  stopped.  Electric 
single-stroke  signal-bells  are  arranged  in  the  engine-room,  and 
ring  from  the  different  in-bye  junctions. 

The  three  main  wagonways  run  north,  south  and  south- 
west from  the  shaft-bottom.  The  west  cross-cut  (or  south- 
western) wagonway  was  made  in  order  to  ease  the  south  wagon- 
way,  and  cuts  the  west  wagonway  at  about  1,000  feet  from  the 
shaft.  Formerly,  the  west  wagonway  cut  the  south  wagonway 
at  right  angles,  and  the  coals  from  both  roads  were  delivered 
to  the  shaft  along  the  south  road,  until  this  arrangement  was 
found  to  be  inadequate  to  deal  with  the  large  quantity  of  coal 
coming  from  the  two  districts  (Fig.  1,  Plate  VIII.). 

The  speed  of  the  rope  never  exceeds  3  miles  per  hour. 

The  full  tubs  are  detached  from  the  rope  at  the  points,  K,  on 
Fig.  1  (Plate  VIII.).  Fig.  8  (Plate  IX.)  shows  the  automatic 
knock-off "  or  detaching  arrangement  employed  on  the  west 
cross-cut  wagonway.  It  consists  of  two  pieces  of  angle-iron,  A, 
12  feet  long  and  3  inches  wide,  placed  side  by  side,  and  1^  inches 
apart,  curved  upwards  towards  the  extremities,  and  held  in  a 
slightly  inclined  position  by  strong  wooden  hangers,  B,  while  the 
diagonal  stay,  C,  affords  additional  strength.  In  this  instance, 
the  small  pulley,  D,  over  which  the  rope  travels,  is  fixed  at  the 
out-bye  extremity  of  the  knock-off.  The  full  tubs,  after  being 
detached  from  the  rope,  gravitate  down  the  full-tubs  sidings, 
which  have  an  average  fall  of  1|  inches  to  the  yard.  When  the 
full  tubs  reach  the  engine-house  curve,  A,  (Fig.  1,  Plate  VIII.) 
they  are  "  dragged-up  "  by  a  lad  (employed  for  that  purpose), 
who  also  regulates  the  feed  of  full  tubs  to  the  shaft-bottom. 

The  full  tubs  are  run,  two  abreast,  into  the  cages,  which  are 
constructed  with  double  decks.  When  the  snecks  are  raised,  the 
full  tubs  push  the  empty  tubs  out  of  the  cage ;  the  latter  are 
then  pushed  on  to  the  empty  roads,  E,  by  the  onsetters,  and  over 
automatic  lubricators,  which  grease  the  bearings  of  the  tubs. 

From  E,  the  empty  tubs  gravitate  down  the  empty-tubs 
sidings,  dipping  about  1A  inches  to  the  yard,  to  the  hanging-on 
stations,    H,    where    boys    are    employed    in    coupling    two   tubs 
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together,  guiding  the  rope  into  the  tub-clips,  and  spacing  the 
pairs  of  tubs  at  intervals  of  90  feet  on  the  ropes. 

An  essential  feature  of  the  successful  working  of  any  system 
of  endless-rope  haulage  is  the  proper  and  careful  distribution 
of  the  tubs  along  the  rope.  For  this  purpose,  a  spring-bell,  /,  is 
fixed  at  a  distance  along  the  roadway  corresponding  to  the  distance 
which  must  intervene  between  two  sets  of  tubs;  and  as  the 
empty  tubs  pass,  they  press  the  spring  and  ring  the  bell,  warning 
the  boy  to  attach  two  more  tubs. 

If  this  spacing  be  not  carried  out,  and  the  rope  be  not  firmly 
placed  in  the  clips,  the  latter  may  fail  to  grip  the  rope,  when 
heavy  gradients  are  encountered;  then,  a  number  of  tubs  may 
gather  together,  and  the  weight,  being  unevenly  distribute  1 
along  what  at  all  times  is  a  heavily-laden  rope,  has  a  tendency  to 
cause  the  rope  to  surge  on  the  driving-pulley.  Further,  the 
tubs  may  be  derailed,  and  cause  a  stoppage  of  work  for  a  con- 
siderable time. 

As  the  rope  leaves  the  driving-pulley,  the  slack  is  auto- 
matically taken  up  by  a  tension-arrangement,  T,  constructed  as 
follows :  — A  pulley,  5 \  feet  in  diameter,  is  fixed  in  a  strong 
frame  made  of  pinewood,  fitted  with  four  tub- wheels,  A,  which 
travel  on  a  railed  incline,  B,  dipping  slightly  away  from  the  rope, 
there  being  sufficient  travel  to  allow  of  the  putting  in  of  a  splice 
in  the  rope  should  the  latter  break.  The  rope  passes  half  way 
round  the  circumference  of  the  pulley.  An  \  inch  chain  is 
attached  to  the  back-end  of  the  tram  or  bogey,  taken  under  a 
pulley,  C,  2  feet  in  diameter,  to  prevent  the  tram  from  being  lifted 
off  the  way,  ana  then  over  another  pulley,  D,  of  the  same 
dimensions,  raised  6  feet  above  the  first-named.  Coupled  to  this 
chain  is  a  bolt  4  feet  long,  terminating  in  a  nut,  which  is  loaded 
with  a  sufficient  number  of  100  pounds  weights,  E,  to  keep  the 
rope  taut ;  and  the  weights  work  in  a  staple,  10  feet  deep. 
As  the  rope  only  passes  half  way  round  the  driving-pulley,  it 
is  always  advisable  to  have  the  tension-arrangement  as  near 
to  the  driving-pulley  as  possible  and  convenient,  in  order  to 
lessen  the  risk  of  slip.  When  in  this  position,  the  ten- 
sion-pulley is  placed  vertically  in  the  frame  (Figs.  9  and  10, 
Plate  IX.)  for  two  reasons  :  — (1)  The  excavation  necessary  for 
the  tram  need  not  be  more  than  3$  feet  wide,  and  thus  the 
shaft-pillars  are  not  materially  weakened,  as  would  be  the  case 
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were  the  tension-wheel  placed  in  an  horizontal  position,  when  a 
much  wider  excavation  would  be  necessary;  and  (2)  as  the  full- 
tnbs  kips  are  about  6  feet  above  the  empty-tubs  side  hanging-on 
(Fig.  1,  Plate  VIII.)  the  rope,  after  leaving  the  tension-pulley  on 
the  low  side,  travels  along  the  floor  on  rollers,  where  it  is  out  of 
the  way,  and  does  not  require  to  be  bound  into  position  for  the 
empty-tubs  side  hanging-on.  Three  vertical  tension-pulleys,  T, 
are  erected  near  the  shaft  (Fig.  1,  Plate  VIII.),  and  these  work 
on  the  first  length  of  rope  passing  from  the  hauling-engine. 

Each  separate  branch-road  terminus  is  provided  with  a  5| 
feet  return-wheel  for  the  rope,  placed  horizontally,  so  as  to  slide 
in  a  wooden  frame,  to  which  it  is  attached  by  a  §  inch  chain 
(Figs.  11  and  12,  Plate  IX.).  A  swivel  connects  the  chain  to  a 
screw,  4  J  feet  long,  2h  inches  in  diameter,  and  having  3  threads 
to  the  inch.  This  screw  passes  through  a  fixed  baulk  of  timber, 
and,  when  tightened  up  with  a  nut  provided  for  the  purpose, 
the  slack  rope  in  that  particular  branch  is  tightened. 

The  horizontal  tension-arrangement,  shewn  in  Figs.  13  and 
14  (Plate  IX.),  can  be  economically  employed  farther  in-bye 
where  space  is  of  minor  consideration,  and  where  the  lead  of  the 
rope  requires  an  horizontal  movement.  It  is  also  desirable  for  use 
in  positions  where  the  tubs  are  worked  on  a  heavier  gradient  than 
prevails  at  the  terminus,  as  the  tightening  arrangement  shewn  in 
Figs.  11  and  12  (Plate  IX.)  cannot  take  up  the  slack  rope  auto- 
matically. 

The  wagonway  gradients  vary  from  level  to  a  rise  and  fall  of 
3i  inches  per  yard.  The  main  wagonways  are  made  as  level  as 
possible,  by  taking-up  bottom-stone  and  ripping-down  top- 
canches,  where  necessary.  The  average  gradient  is  about  f  inch 
per  yard,  falling  towards  the  shaft  in  the  west  wagonway ;  h  inch 
per  yard  dip  from  the  shaft  in  the  south  wagonway ;  and  about 
the  same  gradient  on  the  north  wagonway. 

All  the  wagonways  are  provided  with  a  travelling-way, 
3£  feet  wide,  and  there  is  11  inches  of  clearance  between  the 
full  and  empty  tubs. 

Telephones  are  placed  at  the  different  junctions,  and  are 
found  to  be  exceedingly  convenient. 

The  tubs  are  attached  to  the  rope,  by  the  Pelton  clip  (Figs. 
5  and  6,  Plate  VIII.).  It  is  made  of  mild  steel,  only  weighs 
5  pounds,  is  easily  handled,  works  well,  and  the  cost  of  its  main- 
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tenance  is  small.     The  box,    H,    is   attached   to  the  top  of  the 

tub  by  means  of  the  screw,  S.  The  clip,  A,  slides  out  of  the 
box  when  the  cotter-pin,  X,  is  withdrawn.  When  the  rope  is- 
fixed  into  the  fork,  the  clip  tends  to  swing  on  the  pin,  P,  thus 
gripping  the  rope.  The  projections  on  each  side  of  the  pin 
prevent  the  clip  from  swinging  more  than  is  necessary. 

The  clips  are  removed  'from  the  empty  tubs  when  the  latter 
arrive  at  the  rope-termini  in-bye,  and  are  fixed  to  the  full  tubs 
at  the  same  point;  but  otherwise  they  are  not  removed  from 
the  tubs. 

Fig.  7  (Plate  VIII.)  is  a  sketch  of  a  safety-chock,  used 
on  the  heavier  gradients  to  catch  the  tubs,  in  the  event  of  their 
being  detached  from  the  rope.  About  3  feet  of  new  wire-rope  is 
partially  twisted  round  a  prop,  A,  and  one  end  is  nailed  into 
position ;  it  is  then  bent,  and  the  other  end  is  fastened  to  the 
chock,  C,  made  of  hard  wood,  and  attached  by  a  bolt  to  a  batten 
fastened  across  two  sleepers.  The  rope  acts  as  a  spring,  and 
presses  the  chock  against  the  block ;  and  as  the  tub  passes  up 
an  incline,  the  wiieels  strike  against  and  open  the  chock,  which 
immediately  falls  again  into  the  safety  position. 

The  ropes  employed  on  the  haulage-planes  are  2|  inches  in 
diameter,  and  last  from  3  to  5  years.  Their  life  varies  according 
to  the  amount  of  work  that  they  have  to  perform.  The  ropes  are 
made  of  best  plough-steel,  with  5  strands  and  have  an  iron-wire 
core,  which  prevents  shrinkage  and  stretching.  This  iron-core 
is  cut  out  of  the  open  strands  when  a  splice  is  made. 

Three  methods  of  conducting  the  ropes  around  the  curves  of 
the  junctions  are  in  use.  In  one  system,  three  driving-pulleys. 
A,  are  placed  on  a  vertical  shaft  upon  which  the  middle  pulley 
alone  is  keyed  fast  (Figs.  15  and  16,  Plate  IX.).  The  driving- 
rope  coming  in-bye  from  the  hauling-engine,  passes  round  this 
middle  pulley,  and  either  of  the  other  two  pulleys  can  be  put 
in  and  out.  of  gear  by  the  friction-clutch  gearing  already 
described.  The  lower  pulley  drives  the  rope  in  the  straight-on 
wagonway,  and  the  upper  pulley  works  the  haulage  in  the  road 
at  right  angles  to  it.  The  ropes  are  bound  into  position  by 
sheaves,  as  shewn  in  the  sketch.  Both  full  and  empty  tubs  de- 
tach themselves  automatically  from  the  rope  on  approaching  the 
junction.  The  way  rises  up  to  the  knock-off,  B,  and  slopes 
away  to  the  hanging-on.       The  kips  are  constructed  with  brick 
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side-walls,  filled  with,  ballast,  and  are  raised  2h  feet  above  the 
opposite  way.     Only  one  of  the  wagon-ways  is  worked  at  once. 

Fig.  17  (Plate  IX.)  shews  how  a  single  rope  is  made  to  work 
two  roads  at  right  angles  one  to  the  other.  The  rope,  in  this 
case,  is  taken  round  two  wheels  at  the  junction.  The  tubs  are 
hung  on  to  this  rope  singly  180  feet  apart. 

Fig.  18  (Plate  IX.)  shews  an  improved  method  of  working 
the  two  roads  together :  only  one  wheel  is  erected  at  the 
junction,  but  it  is  provided  with  a  double  trod,  as  shewn  in  Fig 
19  (Plate  IX.)  The  boss  and  the  trod  of  this  wheel  are  made 
of  steel,  cast  round  wrought-iron  spokes.  The  empty-tubs  rope 
passes  under  this  wheel  to  a  return-wheel  placed  in  the  straight- 
on  wagon- way ;  thence  it  returns  to  the  junction-wheel,  and  passes 
round  the  upper  groove  to  the  terminus-wheel  in  the  side  wagon- 
way  ;  and  then  it  returns  to  the  junction-wheel,  and  passes  round 
the  lower  groove,  becoming  the  full-tubs  rope  for  the  main 
wagonway  to  the  shaft.  This  is  a  simple  method,  easy  of  con- 
struction, and  gives  good  results. 


A  vote  of  thanks  was  accorded  to  Mr.  Thornton  for  his  inter- 
esting paper. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

December  8th,  1900. 


Mr.  J.  G.  WEEKS,  President,  in  the  Chair. 

The  Secretary  read  the  minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  November  24th  aud  that  day. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members  — 
Mr.  Robert  Auton,  Traffic  Manager,  Birtley,  County  Durham. 
Mr.   Matthew    Barrass,  Colliery    Manager,    Hedley   Hill   Colliery,  Water- 

houses,  County  Durham.- 
Mr.  William  Bryham,  Colliery  Manager,  Bank  House,  Wigan. 
Mr.  George  Pli  nkkit  Chaplin,   Mining  Engineer,  96,  Breakspears  Road, 

Brockley,  London,  S.E. 
Mr.  Nicholas  Cheesman,  Colliery  Manager,  Throckley  Colliery,  Newburn, 

R.S.O.,  Northumberland. 
Mr.    Walter    Spencer    CrastEr,    Mechanical    Engineer,    Craster    Tower, 

Lesbury,  R.S.O.,  Northumberland. 
Mr.  Kingsley  Dcnbar-Anderson,  Mining  Engineer,  P.O.  Box  34,  Salisbury, 

Rhodesia,  South  Africa. 
Mr.  William  Faithful,  Mechanical  Engineer,  Greymouth,  New  Zealand. 
Mr.    Albert   James  Hill,  Civil  and  Mining  Engineer,   New  Westminster, 

British  Cohunbia. 
Mr.  George  Frederic  Charles  Hosking,  Assayer,  Helensville,  New  Zealand. 
Mr.  William  Percy  Justyne,  Civil  Engineer,  5,  Norfolk  Street,  Manchester. 
Mr.    Edward   Thomas    Ornsby,    Colliery    Manager,    3,    St.    James'    Road, 

Benwell,  Newcastle-upon-Tyne. 
Mr.    John  Bonsall  Porter,    Professor   of   Mining  and    Metallurgy,  McGill 

University,  Montreal,  Canada. 
Mr.    William    Severs,  Colliery  Manager,    The  Poplars,    Beamish,   Chester- 

le-Street,  County  Durham. 
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^  n      „,.-    «»-.iinw    Collierv   Manager,  Nuneaton  Colliery, 

Mr.  Frederick  Charles  Swallow,  ooineiy   *i*     g    , 

Nuneaton,  Warwickshire. 
Mr.  Claude  Leslie  Watson,  Mining  Engineer,  Glutton   near  BrntoL 
Mr.    John   T.    Wilkinson,    Colliery   Manager,   East   Howie,    ru    FerrjhUl, 

County  Durham. 

Associate — 
Mr.  Frank  Widdas,  Colliery  Surveyor,  Shiremoor,  Northumberland. 

Mr.    GeoffrvTrandon,    Mining    Apprentice,    Eastneld,    Earsdon,    North- 

umberlaml.  . 

Mr.  Harold  Sharplev,  Mining  Student.  Bargate,  Grimsby. 

DEATH  OF  MR.  OK  C.  GREENWELL. 

The  President  (Mr.  J.  G.  Weeks)  said  that,  since  the  last 
meeting,  the  Institute  had  lost  one  of  its  honorary  members- 
Mr  George  Clementson  Greenwell,  who  was  President  during 
the  years  1878  to  1881  and  one  of  the  founders  m  1852.  His 
loss  was  a  very  great  one  to  all  mining  engineers,  not  only  in 
this  district  but  throughout  the  whole  world.  He  was  a  man  pre- 
eminent in  his  position,  and  his  Treatise  on  Mine  Engineering 
was  one  of  the  best  standard  works  on  the  subject.  He  had  con- 
tributed many  valuable  papers  on  mining  and  kindred  subjects 
to  the  Transactions,  and  few  engineers  had  done  so  much  for  the 
advancement  of  the  science  and  practice  of  mining.  He  moved 
that  a  letter  of  condolence  be  sent  to  Mrs.  Greenwell  and  other 
members  of  the  family  on  the  great  loss  they  had  sustained,  a 
loss  which  was  shared  by  the  Institute. 

Mr.  J.  L.  Hedley  (H.M.  Inspector  of  Mines),  in  seconding 
the  resolution,  said  that  he  was  intimately  connected  for  many 
years  with  their  late  friend  and  past  President.  They  had  lost 
a  valued  member  of  the  Institute  and  a  kind  friend,  and  when 
he  wrote  his  book  on  Mine  Engineering,  which  had  proved  so 
useful  to  them,  it  was  written,  not  for  his  own  advantage,  but 
for  the  benefit  of  all  who  took  up  the  profession. 

Mr.  A.  L.  Steavensow  (Durham)  said  that  he  was  not  one 
of  the  original  members  of  the  Institute,  for  he  joined  it  about 
three  years  after  its  formation,  but  for  very  many  years  Mr. 
G.  C.  Greenwell  was  a  valued  colleague  and  one  whom  the 
members  always  were  glad  to  hear  at  their  meetings. 

The  resolution  was  unanimously  adopted. 
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DEATH  OF  MR.  HUGH  TAYLOR. 

The  President  (Mr.  J.  G.  Weeks)  said  that  the  demise  of 
Mr.  Hugh  Taylor  had  occurred  since  the  last  meeting.  His 
work  did  not  lie  in  the  same  direction  as  that  of  the  late  Mr. 
G.  C.  Green  well,  but  he  was  a  member  of  the  Institute  from 
1856,  and  was  wellknown  yi  the  coal  trade  of  Northumberland 
and  Durham.  He  was  kindly  and  philanthropic,  and  identified 
himself  with  the  success  which  had  attended  the  Northumber- 
land and  Durham  Miners'  Permanent  Relief  Fund.  He  moved 
that  a  letter  of  condolence  be  sent  to  Mr.  Tom  Taylor. 

Mr.  J.  H.  Merivale  (Broomhill),  in  seconding  the  resolu- 
tion, said  that  the  late  Mr.  Hugh  Taylor  had  done  a  great  deal 
of  good  in  connection  with  the  Durham  College  of  Science.  For 
many  years  he  personally  provided  for  the  maintenance  and 
education  of  2  or  3  working-men,  in  order  that  they  might  have 
the  advantage  of  the  instruction  to  be  obtained  at  that  College  ; 
but  the  scheme  fell  through  because  they  could  not  find  young 
working  miners  sufficiently  well-educated  to  profit  by  the 
opportunity. 

The  resolution  was  unanimously  adopted. 


CONFERENCE  OF  DELEGATES  OF  CORRESPONDING 
SOCIETIES  OF  THE  BRITISH  ASSOCIATION  FOR 
THE    ADVANCEMENT    OF    SCIENCE,    BRADFORD, 

1900. 

The  report  of  the  proceedings  of  the  Corresponding  Societies 
Committee  of  the  British  Association  for  the  Advancement  of 
Science  was  read,  and  also  that  of  Mr.  M.  Walton  Brown,  the 
delegate  representing  the  Institute,  as  follows :  — 

Newcastle-upon-Tyne, 

September  loth,  1900. 

To  thk  President   and   Council   of  The  North  of  England  Institute   of 
Mining  and  Mechanical  Engineeks. 
Gentlemen, 

The  meeting   of  the   British   Association   for   the   Advancement  of 
Science  at  Bradford  extended  from  September  6th  to  12th,  l'.'OO. 

Two  Conferences  of  the  Delegates  of  Corresponding  Societies  were  held  on 
September  6th  and  11th.  The  suggestions  proposed  by  the  Yorkshire  Naturalists' 
Union  respecting  the  business-procedure  of  the  Conferences  were  discussed,  and 
finally  dropped  without  being  moved. 
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The  subject  of  the  Copyright  Bill  was  then  introduced,  and  after  discussion, 
I  moved  and  Mr.  Eli  Sowerbutts,  representing  the  Manchester  Geographical 
Societ}-,  seconded  a  resolution,  which  was  passed  unanimously,  "  That  the  matter 
of  the  proposed  Copyright  Bill  be  referred  through  the  Committee  of  Recommenda- 
tions to  the  General  Committee  so  far  as  it  affects  (1)  the  copyright  of  scientific 
societies  in  their  transactions,  and  (2)  the  publication  of  abstracts  of  scientific 
papers  ;  and  that  they  be  requested  to  take  such  action  as  will  protect  scientific 
societies.'"  I  regret  to  report  that  this  resolution  was  not  sent  by  the  officials  to 
the  Committee  of  Recommendations,  and  consequently  it  was  not  considered  by 
the  General  Committee.  It  is  -elf-evident  that  the  procedure  of  the  Conference 
of  Delegates  admits  of  considerable  improvement. 

The  papers  of  interest  to  mining  and  mechanical  engineers  included  the 
following  : — 

"  Report  of  the  Committee  on  the  Nature  of  Alloys." 

"Ferriferous  Horizon  in  the  Huron  Formation  of  Canada."  By  Prof.  A.  P. 
Coleman. 

"  Flora  of  the  Coal-measures."'     By  Mr.  R.  Kidston. 

"Disposal  of  House-refuse  in  Bradford."     By  Mr.  John  McTaggart. 

"Botanical  Evidence  bearing  on  the  Climatic  and  other  Physical  Conditions 
under  which  Coal  was  formed."     By  Mr.  A.  C.  Seward. 

"  Mutual  Relations  of  Iron,  Phosphorus  and  Carbon  when  together  present  in 
Cast-iron  and  Steel."     By  Mr.  J.  E.  Stead. 

"  Origin  of  Coal."     By  Mr.  A.  Strahan. 

"  Tables  of  British  Strata."     By  Dr.  H.  Woodward. 

I  am,  Gentlemen, 

Your  obedient  servant, 

M.  WALTON  BROWN. 


The  President  (Mr.  J.  G.  AVeeks)  moved  that  a  vote  of  thanks 
he  accorded  to  Mr.  M.  Walton  Brown  for  his  services  as  delegate 
and  for  his  report. 

The  resolution  was  agreed  to. 


Mr.    E.    Eeumaux's    paper    on    "  The    Employment    of    Iron 
Bars  at  the  No.  6  Pit,'  Lens  Colliery"  was  read  as  follows:  — 
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THE  EMPLOYMENT  OF  IRON  BARS  AT  THE  NO.  6  PIT, 
LENS  COLLIERY. 


By  E.  REUMAUX,  Managing  Director,  Societe  des  Mines  de  Lens;  with 
the  Concurrence  of  Mr.  Henri  Lafitte,  Chief  Engineer,  and  Mr. 
Th.  Havard-Duclos,  Engineer.* 


After  several  years  of  experiments  beneath,  different  roofs  and 
under  different  conditions,  the  use  of  iron  bars  {allonges  en  fer) 
at  the  working-faces  has  been  adopted  at  No.  6  pit,  and  made 
compulsory  by  special  rules. 

Timbering  of  Longwall  Faces. — The  iron  bars  used  in  longwall 
faces  are  made  of  x  iron,  4  feet  (P20  metres)  in  length,  as  shown 
in  Figs.  1  and  2  (Plate  X.).  The  point  in  front  is  made  by  heating 
and  flattening  one  end  under  the  hammer,  until  the  two  flanges 
of  the  X  iron  are  welded  together.  A  bar  weighs  about  11 
pounds  (5  kilogrammes) ;  it  can  therefore  be  easily  handled,  and 
the  cost  is  less  than  Is.  7d.  (2  francs). 

The  method  of  timbering  the  face  is  as  follows :  — 
At  the  time  when  a  workman  is  about  to  commence  his  cut, 
there  is  a  row  of  bars  {rallongues),  each  supported  by  3  props  (bois 
de  taille),  parallel  to  and  close  against  the  face.  These  bars  are 
8  feet  4  inches  (2|  metres)  long,  and  must  overlap  one  another 
sufficiently  so  that  the  first  prop,  Y,  of  one  bar  shall  be  in  the 
same  line,  at  right  angles  to  the  face,  as  the  last  prop,  Z,  of  the 
preceding  bar  (Fig.  3,  Plate  X.). 

The  workman,  commencing  to  scallop,  clears  the  roof  before 
him,  and  would  soon  be  underneath  unsupported  ground,  were  it 
not  for  the  iron  bars.  As  soon  as  he  has  stripped  12  inches  (0*30 
metres)  of  roof,  he  slips  an  iron  bar,  D,  between  the  roof  and  the 
last-placed  bar.  But  for  this  purpose,  he  must  have  prepared  a 
place  for  its  insertion ;  and,  consequently,  above  each  prop  sup- 
porting the  bar,  the  workman  must  place  a  large  wooden  wedge 
(coin),  F,  which  he  should,  moreover,  do  in  order  to  tighten  up 
the  timber  (Fig.  4,  Plate  X.). 

*  Translated  bv  Prof.  Henry  Louis,  M.  A. 
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Fig.  4  (Plate  X.)  shows  the  reason  for  making  the  chisel- 
shaped  end  on  the  iron  bar;  and  it  is  evident,  that  if  it  had  not 
been  thus  formed,  there  would  not  be  contact  between  the  roof 
and  the  iron  bar  when  hewing  is  commenced.  The  workman 
consequently  places  the  iron  bar  with  the  web  vertical  and  the 
chisel-edge  upward.  As  soon  as  any  of  the  roof  is  bared  by  the 
removal  of  the  coal,  the  workman  must  advance  his  iron  bar,  D, 
and  tighten  it  against  the  roof  by  means  of  the  wedge  (coin  de 
serrage),  K;  and  it  is  generally  required  that  the  iron  bar  shall 
never  be  more  than  8  inches  (O20  metre)  distant  from  the  coal- 
face. 

Each  workman  is  supplied  with  three  iron  bars,  which  he 
advances  successively  in  front  of  him,  1  foot  8  inches  (0*50  metrs) 
apart.  When  he  has  driven  3  feet  4  inches  (1  metre)  forward, 
the  iron  bars  still  project  behind  the  bar,  B,  at  least  16  inches  (0'40 
metre),  and  can  still  be  firmly  fixed  by  the  wedge,  K  (Fig.  6, 
Plate  X.).  The  workman  must  now  insert  a  wooden  spile  (gut  \u  ). 
G,  alongside  his  iron  bar,  driving  it  forward  to  the  coal-face 
and  supporting  it  by  a  temporary  prop  {tintiat),  H.  Spiles  are 
then  inserted  adjacent  to  the  two  other  iron  bars,  then  all  three 
are  withdrawn,  and  coal-getting  is  continued  on  either  side. 
Consequently  when  the  workman  has  finished  his  stint  he  has 
behind  him  a  bar,  upon  which  are  placed  6  spiles  supported  by 
6  temporary  props  (Figs.  7,  8  and  9,  Plate  X.).  At  this  point,  the 
workman  gets  another  bar  (rcdlongue  a  mettre),  and  after  having 
fixed  it  firmly  against  the  roof  by  means  of  the  three  props,  which 
he  is  compelled  to  set,  he  removes  the  6  temporary  props  (Fig.  9). 
He  will  then  have  worked  his  entire  cut,  without  having  been  a 
single  moment  beneath  unsupported  roof. 

It  should  here  be  observed  that  the  length  of  the  iron  bar, 
fixed  at  4  feet  (T20  metres),  is  justified  by  the  reason  given  above  : 
namely,  that  a  butt  end  of  16  inches  (0"40  metre)  shall  remain,  in 
order  to  enable  it  to  be  kept  firmly  in  place  when  it  is  driven  for- 
ward; and  that  the  chisel-shaped  point  is  useful,  not  only  for 
supporting  the  first  few  inches  of  unprotected  roof,  but  also  to 
make  it  easy  to  insert  and  withdraw  an  iron  bar,  4  feet  (1*20 
metres)  in  length,  between  the  two  rows  of  longitudinal  bars,  3 
feet  4  inches  (1  metre)  apart. 

The  preceding  description  is  purely  typical,  and  only  serves 
to  exactly  indicate  the  principle  of  the  employment  of  the  iron 
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bars,  but  this  system  has  considerable  elasticity  and  may  be 
applied  to  any  working-place  either  rising  (taille  montante)  or 
level  (tail I <  rh(issante),  whether  the  roof  is  good,  bad  or  indifferent. 

Timbering  of  Gateways.- — Iron  bars  are  also  used  in  the  driv- 
ing of  roadways  made  in  the  roof  stone.  The  stonemen  (coupeurs 
de  mur)  have  3  iron  bars,  1^  inches  (4  centimetres)  square.  These 
are  somewhat  heavy,  and  it  is  intended  to  replace  them  shortly  by 
iron  bars  of  the  same  type"  as  those  which  are  used  in  working  the 
coal ;  the  only  difference  will  be  in  the  length,  experience  having 
proved  that  the  iron  bars  used  by  stonemen  should  be  5  feet  (1*50 
metres)  long. 

As  soon  as  the  shot  is  fired  they  are  used  in  the  same  manner 
as  the  others.  The  stoneman  drives  his  three  iron  bars  over  the 
last  balk  (bille),  and  pushes  Jthem  forward  in  proportion  as  he 
removes  the  ground,  so  as  to  be  always  protected  (Fig.  10,  Plate 
X.). 

As  additional  conditions  of  safety,  we  insist  that  after  having 
set  his  timber  (bille,  bois  de  fond  and  bois  de  voie),  the  workman 
shall  pack  the  face,  and  that"  he  shall  connect  the  bar  (rallongue 
d'abindage)  supporting  the  edge  of  the  stone  by  means  of  strong 
struts  (poussards)  to  the  last  set  of  timber ;  and,  finally,  the  first 
thing  in  the  morning,  the  worker  in  coal  must  place  a  supple- 
mentary bar  (rallongue  supplementaire),  8  inches  (0'20  metre) 
in  advance  of  the  bar  {rallongue  d'abindage)  set  on  the  previous 
day. 

Results. — The  experience  of  several  years  has  proved  that  the 
employment  of  iron  bars  has.  reduced  in  very  marked  proportions 
the  number  of  accidents  caused  by  falls  of  stone  or  of  blocks  in 
the  working-places ;  and  the  decrease  in  the  number  of  injured 
persons  from  this  cause  certainly  exceeds  50  per  cent. 
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Mr.  A.  L.  Steavenson  (Durham)  said  the  paper  was  inter- 
esting and  useful  to  those  who  had  to  deal  with  bad  ground, 
but  in  the  North  of  England  they  had  such  roofs  as  would 
render  the  use  of  a  system  of  that  character  quite  unnecessary. 
He  thought  that  the  system  was  a  resuscitation  of  the  old  Cornish 
method  of  "  fore-poling."  On  one  occasion,  he  had  to  drive 
through  a  quicksand  in  Cleveland,  and  he  obtained  the  services  of 
some  Cornishmen,  who  were  used  to  this  method,  and  they  drove 
the  drift  successfully.  He  suggested,  however,  that  the  word 
"  spile,"  which  had  been  used  in  the  translation,  should  be 
"  pile  "  ;  thus  sinkers  in  this  district  always  referred  to  "  piling  " 
through  sand. 

Prof.  H.  Lons  said  that  in  the  Alston  district,  the  miners 
universally  spoke  of  "  spiling "  ;  and  for  many  years  he  had 
understood  the  word  to  be  used  as  the  equivalent  of  fore-poling, 
piling  being  somewhat  different.  The  word  "  spile  "  was  used 
by  standard  writers,  such  as  Dr.  C.  Le  Xeve  Foster  in  his  Text- 
booh  of  Ore  and  Stone-mining ;  and  by  Messrs.  J.  L.  Hedley  and 
W.  Leek  in  their  paper  on  "  Timbering  in  the  Iron-ore  Mines  of 
Cumberland  and  Furness."*  He  (Prof.  Louis)  looked  upon  the 
operations  of  "  piling  "  and  "  spiling*  "  as  being  somewhat  different 
in  execution,  although  no  doubt  similar  ;  and  he  thought  that  pile 
and  spile  (often  written  also  spill)  were  even  etymologically 
distinct.  Dr.  Skeat  gives  as  the  probable  derivation  of  pile  the 
Latin  pilum,  a  javelin;  and  for  spill  the  Teutonic  spelda,  a 
splinter;  the  Century  Dictionary  derives  spile  from  the  Danish 
spijl,  a  beam  or  bar. 

Mr.  J.  H.  Merivale  said  that  Mr.  Reumaux  had  omitted 
the  important  consideration  of  cost  in  his  paper.  Mining 
engineers  all  agreed  that,  where  human  life  was  concerned,  cost 
was  a  matter  of  secondaiy  importance ;  but  in  considering  any 
new  method  of  timbering  they  must  also  consider  the  cost. 

Mr.  J.  L.  Hedley  (H.M.  Inspector  of  Mines)  asked  whether 
it  would  not  be  desirable  to  adopt  the  system  at  mines  in  this 
district,  even  where  the  roof  was  good. 

Mr.  W.  C.  Blackett  (Durham)  remarked  that  the  present 
paper,  like  Dr.  C.  Le  Xeve  Foster's,  contained  little  information 

*   Trans.  Inst.  M.E.,  vol.  xvi.,  page  281. 
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as  fco  the  actual  conditions  under  which  the  system  was  adopted. 
For  instance,  the  condition  of  the  root'  was  not  referred  to,  one 
of  the  most  important  considerations  when  they  were  asked  to 
adopt  extraordinary  methods  of  timbering-.  It  should  not  be 
assumed,  however,  that  such  methods  were  not  adopted  in  this 
mines-inspection  districj;,  for  precautions  of  the  kind  were  taken 
at  once  whenever  the  ground  became  sufficiently  bad,  and  it 
was  not  necessary  for  mining  engineers  to  go  to  France  or  any 
other  country  to  be  taugTit  how  to  pile  through  broken  ground. 

Mr.  T.  E.  Forster  (Newcastle-upon-Tyne)  remarked  that 
one  of  H.M.  inspectors  of  mines  going  to  Cleveland  and  seeing 
Mr.  Steavenson  driving  through  quicksands  with  piles  might 
with  equal  reason  want  them  to  apply  the  same  method  to  all 
parts  of  the  United  Kingdom.  With  all  deference  to  Mr.  J.  L. 
Hedley  he  thought  that  the  inspectors  of  mines  themselves 
should  consider  whether  it  would  be  desirable  to  adopt  the 
Courrieres  method  of  timbering  in  this  district.  It  would  not  take 
much  consideration  on  the  part  of  the  mining  engineers  to  decide 
that  it  was  not  necessary,  with  a  good  roof,  to  adopt  the  system 
recommended  by  the  Home  Office. 

Mr.  J.  L.  Hedley.  was  quite  sure  that  if  the  mining  engineers 
of  this  district  considered  that  the  adoption  of  the  Courrieres 
system  would  be  conducive  to  saving  of  life  they  would  also 
adopt  it  in  the  case  of  good  ground. 

Mr.  E.  A.  S.  Redmayxe  (Seaton  Delaval)  endorsed  what  had 
already  been  said  by  previous  speakers  respecting  the  conditions 
of  roof  and  the  unsuitability  of  the  method  in  the  North  of 
England,  except  in  the  case  of  bad  roofs,  and  then  it  had  been 
adopted  in  many  instances  before  ever  they  had  heard  about  the 
application  of  the  method  at  the  Courrieres  collieries.  In  a  case 
at  the  collieries,  where  he  was  engaged,  they  had  used  an  egg-ended 
boiler  (with  the  ends  removed)  which  was  forced  through  the 
debris  of  an  extensive  fall  of  roof  by  hydraulic  pressure,  but  surely 
that  did  not  imply  that  every  other  colliery  should  support  their 
ida ils  by  means  of  egg-ended  boilers  forced  into  position  by 
hydraulic  pressure!  If  they  troubled  to  take  out  the  figures  it 
would  be  found  that  fatalities  from  falls  of  ground  at  the  face  in 
this  district  were  practically  nil;  such  accidents  as  had  happened 
at  the  face  arose  principally  from  falls  of  side,  or  of  coal,  or  while 
drawing  timber. 
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Mr.  S.  Hark  (Kavensworth)  said  there  appealed  to  be  some 
confusion  of  terms  in  comparing  spiling  or  piling  with  fore- 
poling  or  running  timber.  He  had  always  understood  that  a 
spile  was  made  of  iron,  or  of  wood  pointed  with  iron,  and  that  it 
was  driven  in  front  of  the  working-face.  Fore-poling  is  com- 
monly used  in  Durham  and  Northumberland,  but  with  this  differ- 
ence from  the  Courrieres  method  that  wooden  planks  were  used 
instead  of  iron  bars  :  he  thought  that  the  former  were  equally  as 
good  as,  or  better  than,  the  latter,  because  they  afforded  a  better 
support,  to  the  roof  than  iron  bars.  About  a  year  ago,  he  was  using 
this  system  in  a  narrow  place,  and  the  running  planks  were  sup- 
ported by  baulks.  The  top  was  bad,  and  on  a  shot  being  fired, 
the  coal  fell,  knocked  out  the  supporting  timber  and  baulk,  and 
the  baulk  came  down  on  the  top  of  the  man,  who  was  killed.  This 
class  of  accident  would  follow  on  the  use  of  timber  or  iron  sup- 
ported at  one  end  only ;  and,  in  shooting  seams,  there  would  be 
danger  of  the  iron  bars  being  forced  out,  or  of  the  props  support- 
ing them  being  canted  over. 

The  President  (Mr.  J.  G\  "Weeks)  remarked  that  the  dis- 
cussion shewed  that  the  Courrieres  system  of  iron  bars  was  not 
a  new  system,  as  far  as  this  district  was  concerned,  and  they  had 
the  further  evidence  that  they  were  familiar  with  this  question, 
in  Messrs.  J.  L.  Hedley  and  Leek's  paper,  read  some  years  ago.* 
Mining  engineers  applied  the  system  where  it  was  necessary, 
but  the  Home  Office  proposed  that  they  should  apply  the  system 
in  every  mine.  It  appeared  to  him  that  this  was  equivalent 
to  saying  that,  because  they  had  a  piece  of  bad  ground  in  a  road- 
way and  put  in  100  feet  of  brick-arching,  they  should  arch  all  of 
the  roads  from  the  shaft  to  the  coal-face.  He  thought  that  the 
circumstances  of  each  mine  should  decide  the  question,  and  from 
his  knowledge  of  the  mining  engineers  of  the  North  of  England 
he  knew  that  they  would  adopt  the  Courrieres  or  any  other  plan 
if  they  thought  it  necessary  for  the  saving  of  life.  There  were 
collieries  within  10  to  12  miles  of  Newcastle,  which  had  worked 
for  many  years  without  any  deaths  from  falls  of  ground,  and  it 
would  be  equally  logical  for  the  Home  Office  to  recommend  that 
they  should  adopt  the  methods  in  use  at  those  collieries,  yet  this 
was  what  they  were  doing.     It  was  surely  not  necessary  to  go 
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farther  away  to  ascertain  what  successful  timbering  and  efficient 
supervision  would  assure.  He  observed  that  the  iron  bars  were 
used  only  at  the  No.  G  pit  of  the  Lens  collieries,  and  possibly  they 
were  adopted  in  that  particular  case  because  the  roof  was  excep- 
tionally bad. 

Mr.  H.  F.  Bulman  (Burnopfield)  wrote  that  he  visited  the 
Courrieres  collieries  in  October  last,  and  went  down  the  No.  3  or 
Mericourt  pit  to  the  Saint  Cecile  coal-seam,  at  a  depth  of  1,070 
feet.  This  seam  varies  in  thickness  from  3£  to  5  feet  (1  to  1| 
metres),  averaging,  say  4  feet  of  coal ;  and,  where  he  saw  it,  it 
lies  at  an  inclination  of  about  1  in  18.  It  was  worked  on  the 
longwall  system  with  a  stepped  face,  each  bank  or  stall  being 
about  45  feet  wide.  Three  men  work  in  each  stall,  each  of  whom 
is  provided  with  3  iron  bars.  In  ordinary  practice,  these  bars 
are  inserted  as  soon  as  the' coal-face  has  advanced  20  inches  (50 
centimetres),  beyond  the  timber,  that  is,  half  the  distance  between 
the  rows  of  props.  The  roof  in  the  working-places  visited  was  a 
good  shale,  falling  readily  in  the  goaf  behind  the  timber,  and 
apparently  not  giving  much  trouble  at  the  face.  The  back  timber 
was  being  drawn.  Where  this  is  done,  the  rule  is  to  insert  an 
extra  row  of  timber,  so  that  the  two  rows  next  the  goaf  are  only 
20  inches  (50  centimetres)  apart  instead  of  3  feet  4  inches  (1 
metre).  The  sizes  of  the  timber  were  as  follows: — Props,  2i  to 
3|  feet  long  were  10  to  12  inches  in  girth ;  3^  to  5  feet  long,  12  to 
14  inches  in  girth ;  and  5  to  6^  feet  long,  14  to  16  inches  in  girth. 
The  head-pieces  (rattongues)  running  parallel  to  the  coal-face, 
were  about  8|  inches  in  girth,  and  the  smaller  pieces  (queues)  at 
right  angles  to  these,  5  inches  round.  This  timbering  is  put  in 
systematically  at  intervals  of  3£  feet  (1  metre)  apart  (with  the  ex- 
ception mentioned,  where  the  back  timber  is  drawn),  irrespective 
of  the  nature  of  the  roof,  and  where  the  roof  is  bad,  additional 
cross-pieces  are  put  in  between  the  others.  The  Courrieres  Com- 
pany hold  an  area  of  coal-property  of  21  square  miles,  and  are 
raising  nearly  2,000,000  tons  yearly  from  8  different  seams.  In  a 
portion  of  their  concession,  the  strata  are  contorted,  the  seams 
being  bent  over  on  themselves,  so  that  the  floor  becomes  the  roof.* 
The  circumstances  therefore  point  to  a  considerable  variety  of 
roof.     Xaked  lights  are  in  use  throughout.     He  understood  that 
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the  cost  of  timbering  was  much  the  same  as  it  was  20  years  ago, 
when  the  death-rate  from  falls  of  ground  was  about  5  times 
as  great.  The  general  cost  of  timbering  at  collieries  in  the 
Pas-de-Calais  district  was  said  to  be  about  8d.  (70  to  85  centimes) 
per  ton. 

Mr.  M.  Walton  Brown,  in  proposing  a  vote  of  thanks  to  Mr. 
Reumaux  for  his  interesting  paper  on  the  use  of  iron-bars  at  the 
Lens  collieries,  said  that  the  members  had  been  allowed  to  visit 
these  collieries,  some  years  ago,  and  had  examined  with  interest 
the  novel  appliances  adopted  by  Mr.  Reumaux  and  his  colleagues. 
The  Lens  collieries  produced  over  3,000,000  tons  of  coal  a  year, 
from  a  mineral  concession  of  about  27  square  miles,  containing 
55  workable  coal-seams  with  a  mean  thickness  of  2  feet,  and 
about  11,000  workpeople  were  employed.  The  seams  are  usually 
worked  on  the  longwall  system,  the  winning  heading  or  gateway 
being  usually  driven  to  the  rise,  and  gateways  are  either  driven 
level  {tallies  chassantes)  or  are  driven,  from  level  cross-gateways, 
to  the  rise  (tallies  montantes).  The  gateways  and  cross-gateways 
are  driven  from  40  to  50  feet  wide  on  the  level  or  to  the  rise  of 
the  seam,  and  the  faces  are  stepped  about  30  feet  apart.  If  this 
system  of  timbering,  with  bars  placed  parallel  and  close  to  the 
longwall-face,  and  props,  without  caps  or  lids,  be  adopted  in  this 
country,  the  hewer  will  be  prevented  from  blasting,  as  it  will 
be  difficult  to  commence  to  hole  under  the  coal,  with  props  placed 
about  3^  feet  apart  and  close  to  the  coal-face  (Fig.  3) ;  or  to  bore 
a  shot-hole  near  the  roof,  with  bars,  poles  and  bridge-chocks 
placed  close  adjacent  to  the  face  (Fig.  8,  Plate  X.).  It  is  difficult 
to  conceive  that  the  Home  Secretary  has  been  advised  by  the 
majority  of  H.M.  inspectors  of  mines,  that  a  man  will  work  in 
greater  safety,  when  scalloping  than  when  blasting  coal,  after 
making  a  proper  jud.  When  scalloping,  he  is  arduously  remov- 
ing the  coal,  for  some  hours  under  the  same  roof ;  but  when  blast- 
ing, the  coal  is  supported,  at  close  intervals,  on  sprags,  until  it 
is  holed  under,  it  is  then  quickly  dislodged  by  an  explosive,  and 
it  is  only  when  the  hewer  is  actually  filling  his  coal  (should  he 
fail  to  immediately  set  temporary  props)  that  he  undergoes  risk 
of  accident  from  falls  of  stone.  Pack-walls  are  built  at  the  sides 
of  the  gateways  and  cross-gateways  and  at  regular  intervals  in 
the  goaf,  which  is  also  tightly  stowed  with  stones,  brought  from 
other   parts    of   the    mine   or   from    quarries    on    the   surface,    if 
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necessary.  It  is  not  usual  to  draw  the  timber  at  the  Courrieres 
collieries,  and  tin*  adoption  of  such  a  wasteful  method  would 
probably  promote  underground  hres  in  many  British  collieries. 
Mr.  II.  F.  Bulman  stated  thai  the  roof  is  usually  shale, 
"  falling-  readily  in  the  goaf,'*  and  possibly  it  rarely  happens 
that  the  shale  falls  in  pieces  of  sufficient  size  to  injure  a  work- 
man.  The  shale  is  usually  overlain  with  beds  of  strong  sand- 
stone. The  workings  of  the  Lens  and  other  collieries  in  the 
Nord  and  Pas-de-Calais  districts  of  France,  are  in  unworked 
coal-fields,  and  being  developed  downwards  in  successive  stages, 
the  roofs  of  the  seams  will  necessarily  be  more  stable  than  the 
roofs  of  many  of  the  seams,  now  being  worked  in  this  district, 
over  exhausted  seams.  Mr.  Bulman  had  mentioned  that  the  thill, 
from  the  inversion  of  the  Coal-measures,  sometimes  becomes  the 
roof.f  The  thill  is  usually  ajiaid,  jointed  fire-clay,  full  of  slips  or 
backs,  difficult  to  detect,  and  requiring  minute  examination, 
where  it  forms  the  roof,  as  jowling  with  a  pick  usually  conveys 
a  delusive  idea  of  strength.  It  is  a  matter  for  conjecture  whether 
the  safety  of  the  system  of  timbering  is  not  partly  due  to  the  fact 
that  all  timber  is  set  by  the  hewer,  as  directed  by  an  official, 
before  he  leaves  his  working-place. 

The  vote  of  thanks  was  cordially  approved. 


DISCUSSION  OF  MR.  W.  H.  HEPPLFWHITE'S  PAPER 
ON  "THE  HEPPLEWHITE  TAPERED  PIT-PROPS 
AND  BARS."* 

Mr.  T.  E.  Forster  (Newcastle-upon-Tyne)  said  it  might  be 
well  that  the  members  should  be  informed  that  the  proprietors 
of  the  Hepplewhite  patent  were  prepared  to  take  action  against 
any  persons  using  tapered  props  without  their  license. 

Mr.  W.  0.  Wood  (South  Hetton)  said  that  the  tapering  of 
pit-props  was  by  no  means  new.  In  1878  and  1879,  he  used 
tapered  pit-props  extensively  in  the  longwall  workings  of  the 
Harvey  coal-seam  at  East  Hetton  colliery.  Their  use  was 
attended  by  some   economy,    and  where  head-trees   were   used, 
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which  did  not  cover  the  whole  surface  of  the  prop,  the  tapering 
was  an  advantage,  as  it  prevented  the  props  from  splitting;  but 
where  head-trees  were  not  used,  the  saving  was  less  than  was 
expected.  The  ends  of  the  props  soon  "  bushed,"  and  the 
props  rapidly  became  too  short  for  use.  The  cost  of  tapering  was 
considerable,  it  was  found  that  the  economy  was  very  trifling, 
and  the  system  gradually  fell  into  disuse.  The  system  that  he 
had  found  most  useful  was  to  chamfer  the  top  and  bottom  of 
the  prop,  and  to  place  an  iron  collar  round  each  end  of  the  prop. 

Mr.  M.  "Walton  Brown  (Newcastle-upon-Tyne)  remarked 
that  the  amount  of  roof-pressure  varies  according  to  the  method 
adopted  for  the  removal  of  coal,  and  the  thickness  and  nature 
of  the  overlying  strata.  Under  precisely  similar  circumstances 
it  was  evident  that  if  100  untreated  props,  with  a  breaking-load 
of  30  tons,  were  in  use  in  a  district,  it  would  require  200  tapered 
props,  which  "  bushed  "  at  a  pressure  of  15  tons,  to  support  the 
same  area  of  roof.  The  consequent  economy,  if  any,  arising 
from  their  use  depended  upon  the  frequency  with  which  the 
tapered  props  were  bushed,  the  cost  of  tapering,  and  the  labour 
of  setting  the  additional  number  of  props  required  to  support 
the  roof.  Tapered  props  were  unsuitable  for  use  in  thin  seams, 
as  they  would  allow  the  roof  to  settle,  and  prevent  the  passage 
of  the  tubs,  and  from  practical  experience  it  was  not  desirable 
to  taper  props,  less  than  16  inches  in  girth  at  the  small  end. 

Mr.  W.  C.  Blackett  (Durham)  said  that  tapered  props  were 
used  in  the  Four-feet  coal-seam  in  South  Wales,  and  in  other 
districts  many  years  ago.  The  ends  were  cut  wedge-shaped, 
which  served  the  purposes  of  gradually  receiving  the  full  weight 
of  the  roof,  of  allowing  the  prop  to  yield  a  little,  and  to  force 
itself  into  the  bottom.  He  could  not  see  how  so  old  a  method 
could  be  patented,  but  possibly  the  machine  which  sharpened  the 
props  was  patented,  although  it  was  in  principle  similar  to  a 
pencil-sharpener. 

Mr.  W.  Hutton  Hepplewhite  (H.M.  Inspector  of  Mines) 
wrote  that  Mr.  W.  O.  "Wood's  statement  as  to  his  use  of  tapered 
pit-props  was  conflicting  as  to  their  economy,  and  utility.  Mr. 
W.  0.  Wood  stated  that  "the  tapering  of  pit-props  was  by  no 
means  new  "  ;  that  "  he  used  tapered  pit-props  extensively  "  and 
that  "the  economy  was  very  trifling."       Mr.  Wood  also  stated 
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that  "where  head-trees  (which  he  understood  meant  some  kind 
of  lid  on  the  top  of  the  prop)  were  used,  which  did  not  cover  the 
whole  surface  of  the  prop,  the  tapering  was  an  advantage  as  it  pre- 
vented the  props  from  splitting."  From  his  (Mr.  Hepplewhite's) 
experience,  he  would  have  expected  the  opposite  to  occur,  because 
a  lid  which  did  not  cover  the  whole  surface  of  the  prop  would  cer- 
tainly be  squeezed  into  it  and  split  it  in  the  middle  or  on  each  side. 
Further,  Mr.  Wood  stated  that  "  where  head-trees  were  not  used, 
the  saying  was  less  than  expected."  Surely  Mr.  Wood  did  not 
expect  more  economical  results  from  props  set,  without  some 
kind  of  head -trees  (that  is,  props  set  bare  between  roof  and  floor) 
than  props  set  with  lids  or  head-trees.  He  had  always  under- 
stood that  lids  or  head-trees  were  used  to  save  the  props  from 
being  broken  when  the  "  weight,"  that  is  the  pressure  of  roof, 
came  on,  while  bare  props  would  probably  bore  into  a  soft  shale 
roof  and  weaken  the  stone.  The  cost  of  tapering  did  not  exceed 
^d.  per  prop,  whether  done  by  a  tapering-machine,  circular-saw, 
or  by  hand.  The  economy  of  using  Hepplewhite  tapered  prop 
over  the  old  round  end  had  been  practically  demonstrated  to  be 
at  least  50  per  cent.,  and  this  was  considerably  at  variance  with 
Mr.  Wood's  alleged  experience  of  tapered  props.  By  placing  an 
iron  collar  round  each  end,  the  prop  would  practically  become 
perfectly  rigid,  as  the  ends  would  be  prevented  from  "  giving  " 
when  subjected  to  pressure;  and  consequently,  when  set  in  a 
mine  with  a  small  depression  of  roof,  a  central  fracture  would  be 
produced  at  the  first  time  of  setting.  In  such  a  case,  the  tapered 
prop  would  yield  and  shorten  with  the  pressure,  and  at  the  same 
time  be  supporting  the  roof.  The  cost  of  chamfering,  and  ring- 
ing each  end  of  a  prop,  must  be  heavy  compared  to  the  value  of 
the  prop,  and  could  not  add  less  than  6d.  to  the  cost  of  the  prop. 
The  economy  is  so  manifestly  obvious  that  further  comment  is 
not  needed. 

He  would  like  to  direct  Mr.  Walton  Brown's  attention  to 
Table  I.  in  his  paper,  showing  the  depression  of  roof  in  various 
seams.*  It  was  a  mistake,  to  suppose,  or  assume,  that  the  number 
of  tapered  props  required  to  support  the  same  area  of  roof  was 
double  the  number  of  ordinary  props.  The  untapered  prop  shows 
a  central  fracture  when  subjected  to  34  tons  of  vertical  pressure, 
and  the  tapered  prop  shows  signs  of  "  burring  "  at  the  tapered 
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bottom-end  art;  15  tons.  Such  props,  when  set  side  by  side  in  a 
working  place,  or  under  the  hydraulic  press,  with  the  load 
gradually  applied,  would  show  that  the  untapered  prop  had 
received  the  full  pressure  of  34  tons,  while  the  tapered  prop  had 
only  received  15  tons,  because  the  tapered  end  was  yielding  and 
shortening,  while  the  untapered  prop,  having  no  part  relatively 
weaker,  succumbed  with  a  central  fracture.  The  subsidence  of 
the  roof  is  gradual,  imperceptible,  and  almost  irresistible,  and  it 
will  continue  to  settle  in  the  back  goaf  or  waste  until  it  becomes 
solid,  despite  the  use  of  pack-walls  or  props.  The  aim  and 
principle  of  the  Hepplewhite  tapered  prop  is  to  yield  to  this 
irresistible  pressure,  consistently  with  sufficient  strength  in  the 
tapered  end  to  support  local  stone,  and  rendering  the  working- 
stall  infinitely  safer  for  the  workmen  than  when  filled  with 
broken,  useless  props.  He  was  of  opinion  that  the  use  of  tapered 
props  in  thin  seams  would  be  found  preferable  to  ordinary  pit- 
props,  because  there  would  be  no  brokeu  props  bulging  into  the 
tram-roads  and  obstructing  the  passage  of  tubs  and  workmen. 
He  did  not  favour  props  of  a  less  girth  than  16  inches,  being 
tapered. 

He  could  only  state  from  practical  experience,  where  soft  floors 
occurred,  that  the  difficulty  of  preventing  broad-ended  props 
from  entering,  and  often  allowing  the  roof  to  fall,  was  exasperat- 
ing, without  having  recourse  to  chisel-shaping  the  end  to  assist 
its  penetration ;  but  Mr.  TT.  C.  Blackett  should  not  confuse  the 
chisel-shaping  of  props  for  penetration  into  a  soft  floor,  with  the 
tapering  of  props  intended  for  use  on  hard  floors. 


Mr.  Hugh  Ross  read  the  following  description  of  "A  Method 
of  Boring  Deposits  out  of  Rising-main  pipes  in  Shafts":  — 
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A  METHOD  OF  BORING  DEPOSITS  OUT  OF  RISING- 
MAIN  PIPES  IN  SHAFTS. 


By  HUGH  ROSS. 

At  collieries  where  pumps  are  employed  difficulties  occur  from 
the  deposition  of  solid  matter  in  the  delivery-pipes ;  and  the 
writer  will  describe  a  method-  adopted  at  Croxdale  colliery  for  the 
removal  from  pipes  of  a  sediment  of  extraordinary  hardness, 
expeditiously  and  at  little  cost. 

Pumping  Plant. — There  are  two  lifting  sets,  19  inches  in  dia- 
meter, at  Croxdale  colliery.  The  bottom  set  lifts  the  water  330 
feet,  delivering  it  into  an  under-level  drift,  and  the  top  set  lifts 
it  270  feet,  from  the  under-level  drift  to  the  surface. 

Time  of  Deposition. — In  October,  1892,  the  bottom  set  of  pipes 
became  furred  to  such  an  extent  that  the  spears  stuck  fast  in  the 
pipes,  and  it  was  impossible  to  draw  them  unless  the  pipes 
were  drawn  to  the  surface  at  the  same  time.  Consequently,  the 
pipes  and  spears  were  drawn,  and  Ih,  days  of  continuous  working 
were  spent  in  sending  the  pumps  singly  to  the  surface,  and  in 
cleaning  and  replacing  them  in  position.  The  colliery  was 
idle  during  the  whole  of  this  time,  and  water  was  gathering  in  the 
standage  and  workings. 

In  September,  1899,  it  was  discovered  that  the  deposit  was 
again  rapidly  closing  around  the  spears;  and  it  was  at  once  de- 
cided to  remove  the  deposit  with  a  boring-tool.  The  writer  was 
aware  that  similar  work  had  been  carried  out  successfully  at  Heb- 
burn  colliery,*  but  owing  to  the  exceptional  hardness  of  the 
deposit  at  Croxdale  colliery  he  was  of  opinion  that  the  system 
adopted  at  Hebburn  was  unsuitable. 
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Details  of  Tool— The  tool  shewn  in  Figs.  1,  2  and  3  (Plate 
XI.),  was  designed :  it  consists  of  an  end  cut  from  a  pipe,  A, 
having  an  unusually  strong  flange.  A  steel  plate,  B,  with  its 
outer  edge  turned  downward  so  as  to  act  as  a  chisel,  is  bolted  to 
the  flange  of  the  pipe.  In  addition,  three  rings  of  chisels  are 
inserted,  six  in  each  ring.  The  outer  ring  of  chisels,  C,  2£  inches 
long,  are  attached  by  bolts  to  the  steel  plate  and  the  flange  of  the 
pipe,  and  are  made  from  the  steel  of  locomotive  springs.  The 
chisels  in  the  second  ring,  D,  are  made  of  steel,  1£  inches  square 
and  4J  inches  in  length,  and  are  studded  through  the  steel  plate 
into  the  flange  of  the  pipe.  Those  of  the  inside  ring,  E,  are  also 
made  of  steel,  lj  inches  square,  and  6  inches  in  length,  and  they 
too  are  studded  through  the  steel  plate  into  the  flange  of  the  pipe. 
The  chisels  were  all  heated  to  a  bright  cherry  red,  so  as  to  give 
them  the  requisite  hardness,  durability,  and  elasticity.  The 
complete  tool  weighs  400  pounds.  A  chain,  F,  weighing  160 
pounds  and  40  feet  in  length,  was  suspended  below  the  tool,  for 
the  purpose  of  assisting  in  the  removal  of  the  sediment  from  the 
pumps.  Sufficient  rotation  of  the  tool  was  secured  by  the  twist- 
ing of  the  rope,  R,  which  was  an  old  plough-steel  haulage-rope 
(Lang  lay). 

Mode  of  Operation. — It  occurred  to  the  writer  that  the 
crusher-engine,  G,  could  be  utilized  in  conjunction  with  the  jack- 
engine,  H,  to  work  the  boring-tool,  A  (Fig.  4,  Plate  XL).  The 
jack-engine  was  used  for  lowering  the  tool  slowly,  and  almost  con- 
tinuously, as  it  cut  its  way  through  the  deposit  in  the  pumps. 
The  whole  arrangement  was  so  evenly  balanced  that  the  weight  of 
the  tool  carried  the  drum,  I,  of  the  jack-engine  slightly  around 
at  each  stroke,  so  that  it  was  but  seldom  necessary  for  the  engine- 
man  to  handle  the  crusher-engine,  G,  unless  the  rope  became 
slack. 

The  crusher-engine,  G,  was  used  for  giving  the  boring-tool 
the  necessary  percussive  action.  The  length  of  stroke  of  this 
engine  is  28  inches,  which  was  not  considered  sufficient  fall  for 
the  boring-tool.  A  hanging  pulley,  K,  on  a  loose  spindle,  was 
suspended  over  the  drum  of  the  jack-engine,  the  rope,  E,,  from  the 
drum  of  this  engine  was  taken  over  it,  and  the  rope,  S,  from  the 
crusher-engine  was  attached  as  shown  in  Fig.  4.  By  introducing 
this  pulley,  the  desired  length  of  drop  and  speed  was  obtained  for 
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A  METHOD  OF  BORING  DEPOSITS  OUT  OF  RISING- 
MAIN  PIPES  IN  SHAFTS. 

By  HUGH  ROSS. 

At  collieries  where  pumps  are  employed  difficulties  occur  from 
the  deposition  of  solid  matter  in  the  delivery-pipes;  and  the 
writer  will  describe  a  method- adopted  at  Croxdale  colliery  for  the 
removal  from  pipes  of  a  sediment  of  extraordinary  hardness, 
expeditiously  and  at  little  cost. 

Pumping  Plant. — There  are  two  lifting  sets,  19  inches  in  dia- 
meter, at  Croxdale  colliery.  The  bottom  set  lifts  the  water  330 
feet,  delivering  it  into  an  under-level  drift,  and  the  top  set  lifts 
it  270  feet,  from  the  under-level  drift  to  the  surface. 

Time  of  Dejjosition. — In  October,  1892,  the  bottom  set  of  pipes 
became  furred  to  such  an  extent  that  the  spears  stuck  fast  in  the 
pipes,  and  it  was  impossible  to  draw  them  unless  the  pipes 
were  drawn  to  the  surface  at  the  same  time.  Consequently,  the 
pipes  and  spears  were  drawn,  and  7^  days  of  continuous  working 
were  spent  in  sending  the  pumps  singly  to  the  surface,  and  in 
cleaning  and  replacing  them  in  position.  The  colliery  was 
idle  during  the  whole  of  this  time,  and  water  was  gathering  in  the 
standage  and  workings. 

In  September,  1899,  it  was  discovered  that  the  deposit  was 
again  rapidly  closing  around  the  spears ;  and  it  was  at  once  de- 
cided to  remove  the  deposit  with  a  boring-tool.  The  writer  was 
aware  that  similar  work  had  been  carried  out  successfully  at  Heb- 
burn  colliery,*  but  owing  to  the  exceptional  hardness  of  the 
deposit  at  Croxdale  colliery  he  was  of  opinion  that  the  system 
adopted  at  Hebburn  was  unsuitable. 

*   Trans.  Inst.  M.E  ,  vol.  iii.,  page  113. 
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Details  of  Tool.— The  tool  shewn  in  Figs.  1,  2  and  3  (Plate 
XI.),  was  designed:  it  consists  of  an  end  cut  from  a  pipe,  A, 
having  an  unusually  strong  flange.  A  steel  plate.  B,  with  its 
outer  edge  turned  downward  so  as  to  act  as  a  chisel,  is  bolted  to 
the  flange  of  the  pipe.  In  addition,  three  rings  of  ehisels  are 
inserted,  six  in  each  ring.  The  outer  ring  of  chisels,  C,  2£  inches 
long,  are  attached  by  bolts  to  the  steel  plate  and  the  flange  of  the 
pipe,  and  are  made  from  the  steel  of  locomotive  springs.  The 
chisels  in  the  second  ring,  D,  are  made  of  steel,  lj  inches  square 
and  4|  inches  in  length,  and  are  studded  through  the  steel  plate 
into  the  flange  of  the  pipe.  Those  of  the  inside  ring,  E,  are  also 
made  of  steel,  lj  inches  square,  and  6  inches  in  length,  and  they 
too  are  studded  through  the  steel  plate  into  the  flange  of  the  pipe. 
The  chisels  were  all  heated  to  a  bright  cherry  red,  so  as  to  give 
them  the  requisite  hardness,  durability,  and  elasticity.  The 
complete  tool  weighs  400  pounds.  A  chain,  F,  weighing  160 
pounds  and  40  feet  in  length,  was  suspended  below  the  tool,  for 
the  purpose  of  assisting  in  the  removal  of  the  sediment  from  the 
pumps.  Sufficient  rotation  of  the  tool  was  secured  by  the  twist- 
ing of  the  rope,  E,  which  was  an  old  plough-steel  haulage-rope 
(Lang  lay). 

Mode  of  Operation. — It  occurred  to  the  writer  that  the 
crusher-engine,  G,  could  be  utilized  in  conjunction  with  the  jack- 
engine,  H,  to  work  the  boring-tool,  A  (Fig.  4,  Plate  XL).  The 
jack-engine  was  used  for  lowering  the  tool  slowly,  and  almost  con- 
tinuously, as  it  cut  its  way  through  the  deposit  in  the  pumps. 
The  whole  arrangement  was  so  evenly  balanced  that  the  weight  of 
the  tool  carried  the  drum,  I,  of  the  jack-engine  slightly  around 
at  each  stroke,  so  that  it  was  but  seldom  necessary  for  the  engine- 
man  to  handle  the  crusher-engine,  G,  unless  the  rope  became 
slack. 

The  crusher-engine,  G,  was  used  for  giving  the  boring-tool 
the  necessary  percussive  action.  The  length  of  stroke  of  this 
engine  is  28  inches,  which  was  not  considered  sufficient  fall  for 
the  boring-tool.  A  hanging  pulley,  K,  on  a  loose  spindle,  was 
suspended  over  the  drum  of  the  jack-engine,  the  rope,  R,  from  the 
drum  of  this  engine  was  taken  over  it,  and  the  rope,  S,  from  the 
crusher-engine  was  attached  as  shown  in  Fig.  4.  By  introducing 
this  pulley,  the  desired  length  of  drop  and  speed  was  obtained  for 
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the  bo  ring-tool,  thus  making  the  fall  of  the  tool  equal  to  about 
twice  the  length  of  stroke  of  the  crusher-engine,  and  its  speed 
equal  to  twice  that  of  the  crusher-engine,  and  in  this  way  the  tool 
had  a  smart  drop. 

AVhen  the  boring  arrangement  was  ready  for  work,  the  spears 
were  again  found  to  be  fast  in  the  pumps,  and  a  few  of  the  pipes 
had  to  be  drawn  to  the  surface  before  the  spears  could  be  drawn. 
The  tool  was  then  started  at  its  work,  and  it  cut  its  way  through 
the  deposit  in  the  remaining  pipes  at  the  rate  of  22  feet  per  hour, 
with  the  crusher-engine  running  at  24  revolutions  per  minute. 
The  whole  arrangement  worked  smoothly  and  gave  no  trouble. 
Five  workmen  were  required  to  carry  on  the  work :  one  man  at  the 
jack-engine,  lowering  the  tool ;  one  man  at  the  crab-engine  rais- 
ing the  debris  to  the  seam  with  a  kibble;  one  man  filling  the 
debris  into  the  kibble  at  the  bucket-door ;  another  man  emptying 
the  kibble  at  the  level  of  the  Jirockwell  seam ;  and  another  man 
waiting-on  in  the  shaft  at  the  top  of  the  set  of  pumps,  watching 
the  tool  at  work. 

Comparison  of  Methods. — In  1892,  when  the  whole  of  the 
pipes  were  withdrawn  to  the  surface  and  cleaned,  the  cost  of  labour 
alone  was  about  £100,  and  if  the  loss  due  to  the  colliery  being  off 
work  for  7  days  be  added,  the  total  cost  would  amount  to  a  very 
considerable  sum. 

The  writer  estimates  that,  in  future,  the  330  feet  of  pumps  can 
be  cleaned  with  this  boring  arrangement  in  about  15  hours,  dur- 
ing a  week-end,  without  interfering  with  the  working  of  the 
colliery,  at  a  cost  of  about  £6,  which  includes  the  cost  of  fitting 
up  the  boring  arrangements,  but  does  not  include  the  cost  of  draw- 
ing, cleaning,  and  examining  the  spears. 

Nature  of  the  Deposit. — The  sediment  cleaned  out  of  the  330 
feet  of  pumps  weighed  18  tons,  and  was  of  so  hard  a  nature  that  it 
could  only  be  separated  from  the  pumps  by  means  of  hammers  and 
chisels.  The  hardness  of  the  deposit  is  5*2,  on  the  Mohs  scale 
of  hardness  of  minerals.  The  deposit  has  the  following  percentage 
composition :  — 

Carbonate  of  Lime  ...         ...         ...         ...         ...  78*5 

Siliceous  Matter       ...         ...         ...         ...         ...  18'5 

Iron  and  Alumina     ...         ...         ...          ...          ...  OS 

Moisture         2'2 
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Ike  pit- water  contains  285*0  grains  of  mineral  matter  per 
gallon,  and  140  grains  of  cklorine  per  gallon,  equivalent  to  230'8 
grains  of  common  salt. 

Advantages  of  the  System. — By  this  nietkod  the  deposit  can  be 
removed  from  the  pumps  in  position  in  skafts,  irrespective  of  tke 
hardness  of  tke  sediment.  Moreover  tke  removal  is  effected  witk 
appliances  already  existing  at  any  colliery,  it  is  done  in  a  com- 
paratively skort  period  of  time,  avoiding  any  stoppage  of  coal- 
drawing  or  long  cessation  of  pumping  operations,  and  at  a  trifling 
cost. 

Mr.  A.  L.  Steavenson  (Durkam)  said  tkat  in  Cleveland, 
wkere  tke  water  dejiosited  a  large  amount  of  irony  matter,  tkey 
kad  a  pipe  about  1  mile  long  to  convey  water  from  tke  rise 
workings,  and  tkis  pipe  was  furred  up  in  such  a  way  tkat  it 
was  difficult  to  clean  it  until  ke  got  a  mackine,  wkick  lie 
believed  was  known  as  a  "fish;"  it  was  about  3  feet  long, 
and  was  fitted  witk  a  cutting  kead  and  a  cutting  tail.  Tkis 
mackine  was  placed  in  tke  pipe  at  tke  top  end,  and  tke  stream 
of  water  carried  tke  "  fisk  "  along,  until  in  a  very  skort  time  it 
came  out  at  tke  bottom  end  of  tke  pipe,  clearing  away  all  tke 
deposit. 

Mr.  Ross,  replying  to  questions,  stated  tkat  tke  deposit  in 
tke  pipes  was  about  5  inckes  tkick.  It  did  not  adkere  muck  to 
tke  spears,  wkick  were  drawn  out  occasionally  and  cleaned. 
Tke  water  came  from  tke  Brockwell  and  Busty  coal-seams.  It 
would  be  a  meckanical  economy  to  clean  tke  pipes  more  fre- 
quently. If  anytking,  tke  scale  was  karder  on  tke  inside  tkan 
against  tke  pipes.  Tkere  was  no  grit  in  tke  sediment,  and  tke 
ckisels  were  not  muck  blunted. 

Tke  President  (Mr.  J.  Gr.  Weeks)  said  tkat  tkere  migkt  be 
some  chemical  action  between  tke  pipes  and  tke  deposit  to  account 
for  tke  latter  being  rather  soft  near  the  pipes.  If  the  scale  was 
removed  about  once  a  year  there  would  be  less  friction,  and  the 
pumps  would  be  more  effective  in  their  working. 

Mr.  C.  C.  Leach  asked  whether  any  note  had  been  taken  of 
the  power  required  when  the  pumps  were  choked  with  the 
deposit. 
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Mr.  Ross  said  that  the  pump  was  run  slowly  and  the  effects 
were  not  very  marked.  They  had  no  means  of  testing  the  pressure 
of  the  water  at  the  pump-bucket. 

Mr.  S.  Hare  (Ravensworth)  said  that  he  was  personally  very 
much  indebted  to  the  writer  of  the  paper,  for  he  was  experiencing 
some  difficulty  at  his  colliery,  where  they  had  two  sets  pumping 
with  only  about  f  inch  clearance  between  the  deposit  and  the 
spears,  and  there  was  practically  no  watei-standage.  His  great 
difficulty  was  how  to  remove  the  deposit  from  the  pipes  without 
flooding  the  pit.  He  had  made  experiments  to  ascertain  the  loss 
of  efficiency  of  the  pump  owing  to  the  deposit,  and  although  it 
was  difficult  to  measure  the  exact  quantity  of  water  pumped, 
owing  to  the  position  of  the  delivery-drift,  he  calculated  that  the 
loss  was  at  least  20  per  cent.  The  buckets  speedily  wore  out  owing 
to  the  excessive  pressure. 

Mr.  M.  Walton  Brown  said  that  the  following  papers  had 
been  read  on  methods  of  removing  deposits  from  pipes: — "The 
Hydraulic  Internal  Scraping  of  the  Torquay  Water-main,"  by 
Mr.  R.  E.  Froude,  Report  of  the  British  Association  for  the 
Advancement  of  Science,  1869,  pages  210-211.  "  Mechanical 
Scraper  for  removing  Incrustation  in  the  Mains  of  the  Torquay 
Water-works,"  by  Mr.  John  Little,  Proceedings  of  the  Institution 
of  Mechanical  Engineers,  1873,  pages  216-232.  "The  Internal 
Corrosion  of  Cast-iron  Pipes,"  by  Mr.  Mathew  Buchan  Jamieson, 
Minutes  of  Proceedings  of  the  Institution  of  Civil  Engineers,  1881, 
vol.  Ixv.,  pages  323-336.  "  Lancaster  Water-works  Extension," 
by  Mr.  James  Mansergh,  Minutes  of  Proceedings  of  the  Institu- 
tion of  Civil  Engineers,  1882,  vol.  Ixviii.,  pages  253-277  (258). 
"  The  Cleansing  of  the  6  Inches  Main  of  the  Omagh  Water-works," 
by  Mr.  J.  H.  Swiney,  Transactions  of  the  Institution  of  Civil 
Engineers  of  Ireland,  1887,  vol.  xix.,  pages  20-33.  "  The  Removal 
of  Corrosion  from  Water-mains,"  by  Mr.  Herbert  Henderson, 
Minutes  of  Proceedings  of  the  Institution  of  Civil  Engineers,  1894, 
vol.  cxvi.,  pages  307-310.  '  "  The  Scraping  of  Water-mains,"  by 
Mr.  John  Barr,  Transactions  of  the  Institution  of  Engineers  and 
Shipbuilders  in  Scotland,  1897,  vol.  xl.,  pages  200-222.  "The 
Incrustation  of  Iron-pipes  at  the  Torquay  Water-works,"  by  Mr. 
William  Ingham,  Proceedings  of  the  Institution  of  Mechanical 
Engineers,  1899,  pages  479-525. 
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The  President  (Mr.  J.  Or.  Weeks)  moved  a  vote  of  thanks 
to  Mr.  Ross  for  his  interesting1  paper. 

Mr.    T.    E.    Forster    seconded    the    resolution,    which    was 
cordially  approved. 


Capt.  C.  C.  Longridge's  paper  on  "  Dry  and  Wet  Treatment 
of  Copper-ores  "  was  read  as  follows  :  — 
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DRY  AND  WET  TREATMENT  OF  COPPER-ORES. 


By  Capt.  C.  C.  LONGRIDGE. 


The  information  collected  in  this  paper  covers — Ore-reduction 
and  concentration ;  methods  and  chemistry  of  calcination ;  chem- 
istry and  systems  of  smelting ;  refining ;  choice  of  slags ;  blast 
and  reverberatory  furnaces ;  and  lastly,  extraction  by  wet  pro- 
cesses. 

1. — Reduction  and  Concentration. 

The  first  step  in  the  treatment  is  the  reduction  of  the  ore  to  the 
size  most  suitable  for  subsequent  operations.  On  an  average, 
mining  furnishes  mineral,  consisting  of  55  per  cent,  of  coarse  ore 
(all  sizes  down  to  1  inch  in  diameter) ;  25  per  cent,  of  medium 
or  ragging  ore  (pieces  from  \  inch  to  1  inch  in  diameter) ;  and  20 
per  cent,  of  fines  (particles  below  |  inch  in  diameter). 

For  all  purposes,  except  reverberatory  smelting  or  wet  treat- 
ment, it  is  desirable  to  avoid,  as  far  as  possible,  any  increase  in 
this  amount  of  fines.  Hand-breaking,  therefore,  is  often  prefer- 
able to  machine-reduction,  since  the  former  gives  less,  and  with 
some  ores,  nearly  50  per  cent,  less  fines  than  the  latter.  It  has 
also  a  further  advantage,  for  in  hand-reduction,  the  workman  is 
able  to  pick  out  barren  lumps,  and  thus  raise  the  copper-contents 
of  the  product;  effecting  thereby,  in  subsequent  treatment,  an 
economy  which  perhaps  many  times  covers  the  greater  cost  of 
hand-spalling.  As  regards  output,  a  skilful  workman  dealing 
with  coarse  and  medium  ore,  as  it  comes,  will  break  7  tons  (2,000 
pounds)  per  10  hours  shift,  to  a  diameter  of  2A  inches,  and,  in  some 
cases,  will  help  to  screen  and  load  the  same.  With  labour  at 
6s.  3d.  per  day,  the  average  cost  of  spalling  is  about  Is.  4d.  to  Is 
5d.  per  ton,  everything  included. 

When  machine-crushers  are  used,  they  should  be  heavily 
built.  The  relative  merits  of  crushers  are  enumerated  in  text- 
books. Stamps  are  high  in  first  cost  and  in  working"  expenses, 
and  produce  much  fines.     For  crushing  purposes,  steam  stamps 
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are  capable  oi  a  very  large  output.  Ball-mills  are  compact,  cheap, 
and  economical  to  run ;  but  they  are  small  in  output,  and  better 
adapted  to  prepare  pulp  than  material  for  calcination.  Chilian 
mills  are  rapid  and  effective ;  they  are  more  suitable,  however, 
for  pulp-grinding  than  for  reducing  ore  for  the  calciner  or  the 
smelter.  Reciprocating  crushers,  such  as  the  Blake,  especially 
oi  the  multiple-jaw  type,  are  cheap;  they  do  not  make  excessive 
dust;  and  they  crush  fine  enough  for  roasting  or  smelting. 
Gyratory  mills,  such  as  the  comet,  have  similar  advantages,  and 
being  more  continuous  in  action,  are  larger  in  output.  Rolls 
work  with  economy,  have  a  large  output,  and  are  suitable  for 
crushing  every  variety  of  ore  or  matte  to  the  size  required  for  the 
calciner  or  the  smelter.  The  Niagara  pulverizer  works  well,  but 
produces  much  dust. 

Concentration  forms  the  second  step  in  the  treatment  of  copper- 
ore.  The  higher  the  degree  of  concentration,  that  is,  the  more  tons 
of  ore  that  can  be  put  into  a  ton  of  matte,  the  lighter  per  ton  of  the 
original  ore  will  be  the  subsequent  costs  of  refining  this  matte. 
This  concentration  is  effected  either  wholly  in  the  furnace;  or 
partly  in  mechanical  concentrators,  with  the  aid  of  water,  and 
partly  in  the  smelter.  The  choice  of  method  is  almost  entirely  a 
question  of  economy.  When  the  ore  is  mixed  with  gangue,  con- 
sisting largely  of  quartz,  slate,  limestone,  felspar,  decomposed 
granite,  etc. :  that  is,  of  materials  having  a  much  lower  specific 
gravity  than  sulphide  of  copper,  wet  concentration  is  largely 
adopted.  But,  with  the  best  appliances,  and  the  greatest  care, 
the  loss  in  so  concentrating  copper-ores  averages  from  25  to  30 
per  cent.  On  the  other  hand,  to  fuse  and  run  off  as  slag  the  entire 
mass  of  original  rock,  in  the  furnace,  may,  unless  the  gangue  is 
self-fluxing,  involve  the  use  of  additional  fuel  and  labour,  exceed- 
ing the  value  of  wet-concentration  losses.  The  question,  there- 
fore, resolves  itself  into  one  of  relative  cheapness,  and  can  be 
solved  only  by  actually  concentrating  a  ton  or  more  of  the  ore,  and 
comparing  the  value  of  the  mineral  lost,  with  the  extra  cost  of 
smelting  the  unconcentrated  bulk.  There  are,  however,  cases  in 
which  the  problem  can  be  solved  a  priori. 

When  copper-ores  carry  even  a  very  moderate  amount  of  gold 
and  silver,  with  sufficient  copper  to  collect  the  precious  metals  into 
a  rich  matte,  preliminary  wet  concentration  is  not  desirable,  since 
the  loss  in  precious  metals  will  usually  exceed  the  cost  of  extra 
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fuel,  etc.  Thus,  the  Argo  smelter  smelts,  without  concentration, 
ores  carrying  some  gold  and  silver,  with  about  3  per  cent,  of 
copper,  and  in  a  single  fusion,  concentrates  12  or  more  tons  of  ore 
into  1  ton  of  40  per  cent,  copper  matte.  Ore  with  a  higher  copper 
percentage  would  in  this  case  be  less  suitable,  because,  apart  from 
other  reasons,  there  would  be  heavy  losses  of  gold,  silver  and 
copper  in  the  slag,  if  a  matte  containing  more  than  50  to  60  per 
cent,  of  copper,  were  made ;  while,  without  doing  so,  the  rate  of 
concentration  of  the  precious  minerals,  with  a  richer  copper-ore, 
would  be  low.  Thus  the  Argo,  which,  commercially,  is  a  gold-and- 
silver  smelter,  does  not  use  ores  rich  in  copper,  unless  they  are 
also  very  rich  in  the  precious  metals ;  but  seeks  to  make  a  matte, 
rich  in  bullion,  by  concentrating  a  number  of  tons  of  low-grade 
ore.  On  the  other  hand,  the  Butte  smelter  finds  it  more  rapid 
and  profitable  to  wet-concentrate  low-grade  ores  to  10  or  20  per 
cent,  of  copper,  before  smelting  them.  The  difference  of  practice 
is  in  both  cases  guided  by  motives  of  economy. 

2. — Calcination. 

Roasting  or  calcining  is,  in  most  cases,  the  third  step  in  the 
treatment  of  copper-ores.  The  chief  object  of  calcination  is  the 
reduction  of  the  sulphur-contents  of  the  ore  to  the  amount  required 
to  produce  a  matte  of  a  certain  grade.  This  amount  varies  with 
the  quantity  of  arsenical  or  antimonical  speiss,  if  any,  to  be 
formed,  and  with  the  furnace-coefficient  of  sulphur  loss  by  oxida- 
tion, volatilization,  and  slagging.  These  losses,  of  which  no 
accurate  data  appear  to  be  available,  vary  widely  according  to  the 
volume  of  the  blast,  the  shape  of  the  furnace,  the  temperature,  the 
character  of  the  slag,  etc.  A  very  usual  loss  in  normal  smelting 
(with  fairly  good  running,  a  large  volume  of  blast,  and  consider- 
able lime  and  magnesia)  is  from  5  to  10  per  cent,  of  the  sulphur  in 
the  charge.  Furnaces  are  occasionally  run,  with  a  sulphur  oxida- 
tion of  16  to  21  per  cent.,  and  with  a  slag  high  in  lime  (melting, 
therefore,  at  a  high  temperature),  nearly  half  the  sulphur  not 
appropriated  by  the  copper  will  enter  the  slag,  or  pass  off  as  gas. 
In  rapid  work,  and  when  plenty  of  iron  is  present,  with  lead,  zinc 
and  manganese,  it  is  reckoned  that  75  per  cent,  of  the  lead,  50  per 
cent,  of  the  zinc,  and  25  per  cent,  of  the  manganese  present  may  be 
considered  as  forming  monosulphides,  in  the  following  propor- 
tions :  — Every  unit  of  lead  needs   0T99  sulphur,  every  unit  of 
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zinc  requires  0*5  of  sulphur,  aud  every  unit  of  manganese  takes  0*6 
of  sulphur.  An  extra  amount  of  sulphur,  therefore,  must  be  left 
in  the  charge  when  these  minerals  are  present.  Of  the  sulphur, 
in  sulphates  of  baryta,  lime,  and  soda,  only  10  per  cent,  should 
be  considered  as  available  for  combining  with  copper  or  iron. 

To  illustrate  a  method  of  calculating  the  amount  of  residual 
sulphur  to  be  left  in  the  calcines,  to  yield,  in  blast-furnace  smelt- 
ing, a  matte  of  a  given  copper  percentage,  the  writer  has  assumed 
a  concrete  case,  and  afterwards  deduced  a  general  formula.  It  is 
assumed,  for  example,  that  the  matte  is  to  contain  40  per  cent,  of 
copper.  The  contents  of  this  matte,  subsulphide  of  copper  and 
ferrous  sulphide,  may  be  expressed  in  percentages  thus:  — 
(40  Cu  +  10  S)  +  (31-85  Fe  +  18-15  S).  And  the  matte  will  re- 
quire 2815  per  cent,  of  sulphur.  In  order  to  find  what  per- 
centage of  sulphur  m  the  ore  (,say  a  6  per  cent,  copper-ore),  this 
amount  of  sulphur  in  the  matte  represents,  it  is  necessary  to  deter- 
mine how  many  tons  of  ore  are  required  to  form  1  ton  of  40  per- 
cent, copper  matte.  This  is  given  by  the  f ormula :  40  -f  (6  —  0*5 
=  7  27  tons.  The  residual  sulphur  in  the  charge  of  ore  is, 
therefore,  stated  by  the  fraction  28*15 -w -27  =  3-8  per  cent,  In 
other  words,  the  original  contents  of  the  ore  should  be  reduced, 
by  calcination  or  by  an  admixture  of  oxide-ore,  down  to  3-8  per 
cent,  of  sulphur,  exclusive  of  the  amount  needed  for  speiss,  and 
for  making  good  the  smelting  losses. 

The  above  results  may  be  stated  in  a  general  formula,  thus  :  — 
Let  x  be  the  percentage  of  copper  in  the  matte  to  be  formed ;  and 
y  the  percentage  of  copper  in  the  ore  to  be  calcined.  Then  the 
composition  of  the  desired  matte  may  be  expressed  in  percentages 
as :  — 

(./•  +1)011*8  +   (l00-^)  FeS; 

or  more  fully 

{x  Cu  +  0-2.3x8;  +  0-637  (lOO  -  ~^¥e  +  0-863  (lOO  -  ^)s. 

In  this,  the  sulphur  percentage  is  0*25  of  x  +  0-363  of  f  100— — ). 

Consequently,  the  percentage  of  sulphur  to  be  carried  by  the 
charge,  in  order  to  yield  a  matte  of  x  per  cent,  of  copper  is  : 

[0'25  x  +  0'363,  (  -  100™)]  (>j  -  0-5  loss) 
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To  the  percentage,  so  calculated,  must  be  added  (1)  the  sulphur 
required  for  speiss,  if  any ;  and  (2)  the  sulphur,  removed  in  the 
furnace  by  oxidation,  volatilization.,  etc.  It  may  he  remarked  that 
a  charge  with  any  given  percentage  of  sulphur,  if  smelted  in  a 
reverberatory  furnace,  will  yield  a  matte  about  8  per  cent,  richer 
than  if  smelted  in  a  blast-furnace. 

3. — Methods  of  Calcining  Copper-ores  and  Mattes. 

Table  I.  shows  the  advantages  and  disadvantages  of  the  several 
methods  of  roasting  copper-ores  and  mattes. 

4. — Chemistry  of  Copper-ore  Calcination. 

The  chemical  changes,  produced  in  calcination,  affect  both  ore 
and  gangue.  As  regards  the  former,  the  first  change  is  the  partial 
oxidation  of  the  sulphides, 'chiefly  pyrites,  by  the  burning  or 
oxidizing  of  that  atom  of  sulphur  which  is  only  feebly  combined. 
This  reaction  is  accompanied  by  a  blue,  flickering  flame,  and  the 
emission  of  sulphurous  acid  gases  and  steam.  The  second  change 
is  the  combustion  of  the  second  atom  of  sulphur.  This  reaction, 
which  is  more  rapid  and  energetic,  is  attended  by  the  emission  of 
sulphuric,  in  addition  to  sulphurous  acid  gas.  The  products 
of  this  reaction  are  firstly,  the  formation  of  sesquioxides  and 
protoxides  of  iron;  and,  then,  as  the  temperature  rises,  the  pro- 
duction of  oxides  of  copper,  sulphates  of  copper  and  silver,  with 
oxides  and  sulphates  of  lead,  zinc,  etc.  To  assist  in  the  elimina- 
tion of  antimony  and  arsenic,  some  4  to  6  per  cent,  of  charcoal- 
dust,  fine  bituminous  or  anthracite-coal  screenings  may  be  stirred 
up  with  the  ore,  the  temperature  being  raised  to  the  highest 
permissible  limit  so  as  to  volatilize  these  impurities.  The  roast 
is  continued,  until  the  sulphur  in  the  charge  is  reduced  to  the 
required  percentage. 

The  calcination  of  copper-ore  for  reverberatory-furnace  or  for 
blast-furnace  work  is  practically  the  same.  But  in  roasting  for 
reverberatory  smelting,  it  is  well  to  avoid  an  excess  of  air,  towards 
the  close  of  the  roast.  The  object  of  this  precaution  is  to  prevent 
the  oxidation  of  any  large  proportion  of  the  iron  to  sesquioxide, 
which  is  infusible  and  unfit  to  enter  the  slag,  until  reduced  to 
protoxide.  In  the  powerful  carbonic-oxide  atmosphere  of  the 
blast-furnace,  this  reduction  takes  place  instantly;  but  in  the 
almost   neutral    atmosphere    of   the    reverberatory   furnace,    the 
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Table  I. 


-Advantages  and  Disadvantages  of  Several  Methods 
of  Roasting  Copper-ores  and  Mattes. 


Method 

of 
Roasting. 


Heap- 
roasting 
of  ore. 


Heap- 
roasting 
of  matte. 


Stall- 
roasting 
of  ore. 


Advantages. 


It  avoids  the  heavy 
initial  outlay  on  cal- 
cining-plant.  It  yields 
a  product  excellently 
suited  to  the  blast- 
furnace. It  does  not 
require  much  labour, 
nor,  in  the  case  of 
ores  rich  in  sulphur, 
much  fuel.  It  is 
adapted  for  the  kernel- 
roasting  of  highly 
pyritic,  non-crepitat- 
ing ores. 


The  condition  of 
heap-roasted  matte  is 
very  favourable  for 
smelting. 


Disadvantages. 


It  is  a  slow  pro- 
cess, and,  therefore, 
locks  up  capital,  it 
does  not  admit  of 
careful  regulation  : 
and,  with  many  ores, 
gives  imperfect  re- 
sults. It  is  not  suit- 
able for  roasting  fine 
ores  in  bulk,  unless 
agglutinated.  It  re- 
quires large  floor- 
space,  and  unless 
under  shelter,  wind 
and  rain  may  cause 
losses.  The  sulphur 
cannot  be  utilized 
for  making  sulphuric 
acid ;  and  at  least  10 
per  cent,  of  the  ore 
has  to  be  re-roasted. 

In  heap  -  roasting, 
the  matte  must  under- 
go several  calcina- 
tions, and  the  cost  of 
these  is  usually  more 
than  crushing  and 
calcining  the  matte  in 
furnaces.  On  account 
of  their  easy  fusibil- 
ity, mattes  containing 
\r>  per  cent,  or  more 
of  lead  are  not  suitable 
for  heap  -  roasting. 
Other  objections  are 
the  same  as  stated 
above. 


It  is  80  per  cent, 
quicker  than  heap- 
roasting.  It  avoids 
losses  by  wind  or 
rain.  It  is  simple 
and  easily  managed  ; 
and,  in  the  case  of 
pyritic  ores,  requires 
little  fuel.  All  the 
ore  is  roasted,  and  the 
process  is  suitable 
for  kernel  -  roasting. 
Moreover,  the  nox  i  ous 
fumes  can  be  concen- 
trated in  one  flue,  and  discharged  at  a  height 
that  ensures  their  harmlessness  by  air- 
dilution. 


Though  quicker,  it 
involves  larger  capital 
outlay  and  heavier 
\\ oiking  costs  than 
heap  -  roasting.  The 
sulphur  in  the  gases 
is  wasted ;  and  the 
emptying  of  the  stalls 
is  unhealthy  for  the 
workmen. 


The  use  of 
roasting  is  confined 
to  localities  where 
damage  to  vegetation 
is  of  no  consequence  ; 
where  there  is  no 
market  for  sulphuric 
acid  ;  and  where  the 
cost  of  fuel  and  labour 
is  high. 


The  process  is  often 
employed  as  a  finish- 
ing roast  for  mattes 
previously  calcined  in 
shaft-furnaces.  Other- 
wise, heap-roasting  is 
advisable  only  in  out- 
lying districts,  when 
the  cost  of  furnaces 
cannot  be  at  once  in- 
curred. 


Stall-roasting  may 
be  employed  where 
fuel  is  dear,  and  there 
is  no  demand  for  sul- 
phuric acid.  Or.  again, 
w  here  kernel-roasting 
is  desirable  ;  or  where 
partly  roasted  lump 
ore  or  mattes  from 
shaft-furnaces  have  to 
be  re-roasted. 
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Table  I. — Continued. 


Method 

of 

Roasting. 


Heap- 
roasting 
of  matte. 


Shaft- 
roasting 
of  ore  or 
matte. 


Advantages. 


For  this  purpose, 
stall-rousting  is  about 
3'A  per  cent,  quicker 
than  heap-roasting ; 
and  shares  the  ad- 
vantages enumerated 
above. 

Both  lump  and  fine 
ore  can  be  heated ; 
little  fuel  is  wanted  ; 
and  the  gases  can  be 
utilized  ^for  making 
sulphuric  acid. 


Kiln-  The   chief    advant- 

roasting.  age  is  that  the  gases 
can  be  utilized  in  sul- 
phuric acid  manu- 
facture. 


Disadvantages. 


See    preceding    re- 
marks. 


Shaft-furnace  x'oast- 
ing  is  appropriate  only 
where  labour  is  cheap, 
fuel  dear,  and  where 
there  is  a  market  for 
sulphuric  acid. 


The  process  re- 
quires the  matte  to 
be  roasted  at  least 
thrice  ;  and  it  labours 
under  the  foregoing 
objections. 


The  costs  of  con- 
struction and  of 
labour  are  high,  and 
the  output  is  small. 
The  ore  must  contain 
enough  sulphur  to  act 
as  fuel,  and  must  not 
readily  fuse,  sinter  or 
decrepitate  at  the 
temperature  of  calcin- 
ation. Mattes  can- 
not be  roasted  sweet, 
but  retain  10  to  14 
per  cent,  of  sulphur. 
Shaft  -  roasting  is 
therefore  only  a  pre- 
liminary to  a  sub- 
sequent ron  st  in  heaps 
or  stalls  for  lump  ore, 
and  in  reverberatories 
for  crushed  matte. 


The  use  of  this 
method  is  limited. 
In  order  to  have  a 
sufficiently  high  per- 
centage of  sulphur, 
to  act  as  fuel  for  the 
roast,  and  to  avoid 
handling  worthless 
material,  the  ore  must 
be  almost  freed  from 
gangue.  The  mini- 
mum percentage  of 
sulphur  needed  to 
maintain  combustion 
in  kilns  is  about  25 
per  cent.  Sulphides, 
other  than  bisulphide 
of  iron,  are  objectionable.  Lead  increases 
the  fusibility  of  the  charge,  besides  wast- 
ing sulphur  by  forming  stable  lead  sulphate. 
If  the  ore  contains  more  than  8  per  cent,  of 
copper  in  the  pj^rites,  it  becomes  too  fusible 
and  low  in  sulphur  to  be  profitably  used  for 
making  sulphuric  acid.  Arsenic  and  antimony 
greatly  injure  the  quality  of  the  resulting 
acid.  The  process  requires  much  skill  and 
labour. 


Kiln  -  roasting;  is 
rather  an  operation 
in  sulphuric  acid 
making  than  a  method 
of  roasting  copper- 
ores.     .V9lti 
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Reverber- 
ator v- 
roasting 
by  hand. 


Method 

of 
Roasting. 


Advantages. 


Reverber- 

atory- 
roasting: 
automatic 


Revolv- 
ing 

cylinder- 
roasting. 


Muffle- 
furnace- 
roasting. 


The  reverberatorv 
furnace  is  a  rapid 
roaster,  and  can  be 
regulated  with  preci- 
sion. It  is  the  best 
method  for  removing 
arsenic  and  antimony. 
It  is  applicable  to  all 
classes  of  ore,  and  is 
the  most  suitable 
method  for  roasting 
matte,  as  it  allows  a 
large  quantity  to  be 
roasted  sweet  in  the 
shortest  time. 

Large  capacity  ;  low 
labour  costs ;  easy 
management. 


Their  gentle  and 
regular  heat  gives 
them  advantages  in 
roasting  easily  fusible 
substances.  They  are 
also  very  well  suit- 
ed for  effecting  a 
thorough  chloridiz- 
ing  roasting  at  a  very 
moderate  cost. 

Admit  of  very  ex- 
act roasting,  and  of 
the  use  of  the  gases 
for  sulphuric  acid 
manufacture. 


Disadvantages. 


The  ore  or  matte 
must  be  pulverized. 
The  gases  are  too 
dilute  to  be  used  for 
sulphuric  acid.  The 
labour  and  fuel  costs 
are  high. 


Expensive  in  first 
cost ;  and,  in  some 
types,  heavy  in  re- 
pairs. 


High  in  construc- 
tion costs,  and  in  fuel- 
consumption. 


Costly  in  construc- 
tion, fuel  and  labour. 
Suitable  only  for  fine 
ore  or  crushed  matte. 


Reverberatory 

roasting  commends 
itself  when  there  is  no 
market  for  sulphuric 
acid  ;  or  when  the 
acid,  because  of  the 
matte  being  too  rich 
in  copper  or  the  gases 
being  too  poor  in 
sulphur,  cannot  be 
profitably  made.  It 
is  also  very  suitable 
as  a  finishing  roaster 
for  crushed  matte. 


Automatic  calci- 
ners  are  particularly 
well  suited  to  roast- 
ing pyritic  gold-ores, 
concentrates,  leady 
mattes,  and  material 
inclined  to  sinter. 

Suited  for  roasting 
mattes,  containing 
much  lead,  also 
chloridizing  silver- 
ores  ;  but  are  not 
much  used  by  copper- 
smelters. 


Are  more  an  ad- 
junct for  sulphuric- 
acid  making  than 
copper-ore  roasting. 
Can  be  used  for  ores 
un  statable  for  the 
shaft -furnace  on  ac- 
count either  of  their 
being  too  low  in  sul- 
phur, or  too  fusible 
on  account  of  the  pre- 
sence of  lead,  or  too 
prone  to  crepitate. 


sulphur  alone  plays  the  part  of  a  reducing  agent,  and  a  charge  of 
sesquioxide  of  iron  materially  delays  fusion,  besides  producing 
thick,  foul  slag.  In  order  to  prevent  this  excess  of  oxygen,  in  the 
last  stage  of  the  roast,  a-  small  percentage  of  fine  coal  may  be 
stirred  into  the  ore  and  fired  vigorously. 
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The  changes  effected  in  the  gangue  by  calcination  are  simple: 
silica  remains  unchanged;  calcspar  becomes  sulphate  of  lime; 
and  sulphate  of  baryta,  at  very  high  temperatures,  may  be 
changed  to  soluble  sulphide. 

5. — Calcination  Losses. 

The  copper-losses  in  careful  roasting  are  small,  and,  being 
chiefly  mechanical,  are  mostly  recoverable  when  arrangements 
are  made  for  collecting  the  tiue-dust.  The  average  loss  is  perhaps 
1|  per  cent,  of  the  original  copper  contents  of  the  ore.  The  flue- 
dust,  to  whieh  this  loss  is  principally  due,  is  usually  much  poorer 
in  copper  than  the  ore ;  moreover  about  20  to  30  per  cent,  of  its 
copper  is  in  a  soluble  form,  so  that  water,  as  an  aid  to  the  condensa- 
tion and  collection  of  the  dust,  should  not  be  used,  unless  the 
copper,  leached  out,  can  be  afterwards  easily  precipitated.  Flue- 
dust,  except  for  ores  very  free  from  impurities,  should  be  smelted 
separately. 

6. — Chemistry  of  Copper-smelting. 

The  object  of  copper-smelting  is  to  fuse,  separate,  and  collect 
the  commercial  metals  into  what  is  termed  matte  or  regulus, 
while  the  worthless  or  injurious  impurities  are  volatilized  or 
slagged  away.  Although  the  results  of  smelting  are  the  same, 
whether  conducted  in  a  reverberatory  furnace  or  in  a  blast-furnace 
the  reactions  accompanying  the  formation  of  the  matte  and  slag 
are  different  and  may,  therefore,  be  considered  separately. 

The  blast-furnace  admits  of  two  extreme  methods  of  work; 
it  may  be  run  with  a  highly  reducing  atmosphere,  or  with  a  highly 
oxidizing  one.  In  the  former  case,  the  tendency  would  be  for  the 
bases  to  be  reduced  to  metallic  conditions,  and  to  be  separated  out 
as  metals,  the  product  of  this  fusion  being  mainly  metallic 
copper  and  metallic  iron.  Under  the  latter  condition,  the 
tendency  would  be  for  the  bases  to  become  oxidized,  and  to  com- 
bine with  the  silica  to  form  slag.  Both  these  extremes  have  to  be 
avoided,  and  a  middle  course  adopted.  In  practice,  however,  it 
would  be  extremely  difficult  to  maintain  the  happy  medium  and 
to  avoid  a  loss  of  copper  in  the  slag.  The  smelter,  therefore,  pro- 
vides himself  with  a  protecting  agent  which  guards  him  against 
evil  results,  even  when  his  method  of  running  inclines  too  much  to 
one  or  the  other  extreme.     This  agent  is  sulphur,  and  it  is  for  this 
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reason  that  a  certain  percentage  of  sulphur  is  left  in  the  roasted 
ore.  Sulphur  has  a  strong  affinity  for  copper  and  for  iron.  So 
long,  therefore,  as  there  is  sufficient  sulphur  in  the  charge,  prac- 
tically no  copper  can  enter  the  slag.  For,  even  if  the  furnace 
atmosphere  were  too  oxidizing,  and  oxide  of  copper  were  formed, 
ii  would  be  at  once  decomposed  by  the  sulphur,  forming  sub- 
sulphide  of  copper  (CuaS),  and  sulphurous  acid  gas,  which  again  is 
decomposed  to  sulphur  by  the  carbonic  oxide  burning  to  carbonic 
acid.  For  practical  reasons,  it  is  not  desirable  to  form  a  matte 
composed  solely  of  sulphide  of  copper;  and  therefor:1  additional 
sulphur  is  left  in  the  charge  in  order,  by  combining  with 
iron,  to  form  as  much  sulphide  of  iron  as  is  required  to  dilute  the 
matte  to  the  desired  percentage  of  copper.  It  is  evident,  there- 
fore, that  the  copper  grade  of  the  matte  (Cu2S,  FeS)  depends  on 
the  amount  of  sulphur  present;  for,  after  a  certain  proportion  has 
been  burned  in  reducing  the  oxide  of  copper  to  metal,  and  a  still 
further  amount  (1  pound  of  sulphur  to  4  pounds  of  copper)  has 
been  combined  with  copper  to  form  subsulphide,  every  pound  of 
sulphur  left,  and  not  oxidized  or  volatilized,  will  take  up  ]f 
pounds  of  iron,  thus  diluting  the  matte  to  the  extent  of  2f  pounds 
of  worthless  sulphide  of  iron. 

The  specific  reactions  which,  in  the  blast-furnace,  take  place 
between  the  oxides  and  sulphides  of  iron  and  copper  (and,  to  a 
subordinate  degree  the  sulphates)  present  in  the  roasted  ore,  are  :  — 
(1)  Reduction  of  peroxide  of  iron  to  protoxide,  and  the  combination 
of  this  with  silica  to  form  slag.  (2)  Decomposition  of  sulphide 
of  iron  by  oxide  of  copper,  in  the  presence  of  carbon  and  silica, 
forming  sulphide  of  copper  and  silicate  of  iron.  (3)  Reduction 
of  some  oxide  of  copper  to  metal,  by  carbon  and  carbon  monoxide. 
(4)  Reduction  of  sulphate  of  copper  to  copper  sulphide.  (5) 
Reduction  of  oxide  of  zinc,  in  part,  to  metallic  zinc,  volatilization 
of  the  same,  and  combination  of  part  of  the  zinc  oxide  with  the 
slag.  (6)  Partial  oxidation  of  sulphate  of  zinc  to  zinc  oxide,  and 
partial  reduction  to  zinc  sulphide.  (7)  Passage  of  some  of  the 
zinc  sulphide  into  the  matte,  but  of  most  into  the  slag.  (8) 
Reduction  of  lead  from  its  oxide  and  sulphate  to  metal  or  to 
sulphide,  and  its  passage  into  the  matte.  (9)  Reduction  of  anti- 
moniates  and  arseniates  partly  to  antimonides  or  arsenides,  and 
partly  to  metals,  with  volatilization  of  the  same ;  in  the  presence 
of  iron-pyrites,  a   little  of  the  antimonides  and  arsenides  enters 
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the  matte,  while  part  of  them  may  form  speiss.  (10)  Reduction 
of  barytes  and  gypsum  to  sulphides.  Sulphides  of  barium  may 
enter  the  matte.  In  the  presence  of  silica  and  sulphide  of  iron 
or  metallic  iron,  a  readily  fusible  double  silicate  of  baryta  and 
iron  is  formed.  (11)  Inclusion  of  silver  and  gold  in  the  matte. 
(]  2)  Slagging  of  quartz,  'silicates,  earths,  etc. 

In  the  reverberatory  furnace,  the  reactions  which  (chiefly 
owing  to  sulphur  and  incandescent  carbon)  take  place  among  the 
charge-constituents,  and  are  very  similar  to  those  in  the  blast- 
furnace charge,  are: — (1)  Conversion  of  oxides  and  sulphates  of 
copper,  in  the  presence  of  sulphur,  into  sulphides,  which  together 
with  the  sulphides  of  copper  and  iron,  in  the  charge,  form  matte 
(coarse  metal).  (2)  Reduction  of  ferric  oxide,  in  the  presence  of 
sulphur,  to  ferrous  oxide,  which  combines  with  silica  to  form  slag. 
(3)  Passage  of  oxide  of  zinc  into  the  slag,  and  of  sulphide  of  zinc, 
partly  into  the  slag  and  partly  into  the  matte.  (4)  Sulphide  of 
lead,  together  with  the  gold  and  silver,  enters  the  matte.  (5) 
Arseniates  and  antimoniates  act  as  in  the  blast-furnace.  (6) 
Alkalies  and  alkaline  earths  combine  directly  with  silica  to  form 
slag. 

A  noteworthy  difference  in  the  respective  actions  of  the  blast- 
furnace and  of  the  reverberatory  furnace  lies  in  the  greater  rich- 
ness of  the  matte  produced  in  the  latter.  In  the  strongly  reducing 
atmosphere  of  the  blast-furnace,  but  little  sulphur  can  be  directly 
oxidized,  consequently  it  simply  fuses  with  the  copper  and  iron 
present  and  forms  matte.  The  sulphurous  acid  gas,  that  is 
formed  in  the  blast-furnace,  comes  in  contact  with  an  overwhelm- 
ing proportion  of  carbonic  oxide,  which,  in  burning  to  carbonic 
acid,  robs  the  sulphurous  acid  of  its  oxygen,  reducing  it  to  sulphur, 
which  unites  with  the  copper  and  iron.  In  the  reverberatory 
furnace,  on  the  other  hand,  the  reducing  agent,  carbonic  oxide,  is 
practically  absent,  and  the  furnace-atmosphere  is  neutral.  Con- 
sequently much  of  the  sulphur  escapes  as  sulphurous  acid  gas, 
and  leaves  less  sulphur  to  combine  with  the  copper  and  iron.  Of 
this  residual  sulphur,  the  copper  seizes  all  that  it  requires  to  form 
subsulphide,  consequently  less  remains  for  the  iron,  and  the 
quantity  of  ferrous  sulphide  formed  being  less,  the  matte  is  richer 
in  copper. 

The  same  charge,  therefore,  if  smelted  in  a  reverberatory  fur- 
nace will  produce  a  richer  copper  matte  than  if  treated  in  a  blast- 
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furnace.  This  difference  in  richness  is  found  to  be  about  8  per 
cent,  in  favour  of  the  reverberatory  furnace.  Hence,  also,  if  it 
is  expedient  to  have  a  small  calciniug-plant,  it  is,  other  things 
being  equal,  better  to  smelt  in  a  reverberatory  furnace,  since  a 
large  amount  of  sulphur  can  be  removed. 

7. — Methods  or  Copper-smelting.* 
The  various  methods  of  copper-smelting  are  known  as :  — 
(1)  The  German  or  blast-furnace ;  (2)  the  English  or  reverberatory 
furnace  ;  (3)  the  Welsh  ;  (4)  the  Anglo-German  or  mixed  ;  (5)  the 
pyritic ;  (6)  the  converter  or  Bessemer  process ;  and  (7)  special 
processes. 

/. — German  or  Blast-furnace  Process. 

The  blast-furnace  process  involves  the  use  of  carbonized  fuel 
(coke  or  charcoal)  which  acts  both  as  fuel  and  reducing  agent.  The 
process  is  rapid,  and  adapted  practically  to  all  classes  of  ores  :  — 
oxides,  sulphides,  or  metal.  With  proper  constitution  of  the  charge 
and  management  of  the  furnace,  the  slags  should  be  poor  enough  to 
throw  away.  Owing  to  the  reducing  action  of  the  carbon  on  the 
impurities  present,  the  matte  is  less  pure  than  that  obtained  in 
the  reverberatory  furnace,  and  as  previously  explained,  lower  in 
its  percentage  of  copper.  The  blast-furnace  may  be  advantage- 
ously used  where  carbonized  fuel  is  cheap,  and  the  ores  are  of 
uniform  composition ;  with  low-grade  ores,  and  with  those 
associated  with  notable  quantities  of  arsenic,  antimony,  lead ; 
also  with  highly  ferriferous  ores,  that  would  too  strongly  attack 
the  hearth  of  a  reverberatory  furnace. 

The  German  process,  in  its  simplest  form,  comprises  three 
operations  :  — 

(a)  Calcination  of  the  Ore. — In  some  cases,  where  sulphide- 
ores  are  intermixed  with  large  quantities  of  earthy  gangue ;  or 
where  ores  are  rich  in  copper,  but  poor  in  sulphur,  calcination  of 
the  ore  is  omitted,  or  employed  only  to  remove  bituminous  matter, 
if  present. 

(b)  Smelting  to  Matte. — When  the  ore  is  poor  in  copper,  but 
rich  in  iron-pyrites,  or  carries  arsenic,  antimony,  lead,  etc.,  the- 
matte  produced  by  this  smelting  will  be  so  impure  as  to  need 
re-treatment. 

*  This  subject  is  fully  treated  in  the  Handbook  of  Metallurgy  by  Messrs. 
Schnabel  &  Louis. 
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(c)  Re-treatment  of  Impure  Mattes. — Impure  mattes  are 
roasted  sufficiently  to  leave  just  enough  sulphur  to  form  a  second, 
purer,  and  richer  matte,  known  as  '  fine  metal.'  If  this  second 
matte  is  still  too  impure  and  poor,  it  is  again  re-treated  ;  and, 
occasionally,  as  for  instance  when  the  matte  contains  much  lead, 
the  re-treatment  maj*  have  to  be  repeated  a  third  time  before  '  fine 
metal '  is  obtained.  This  product  is  then  roasted  sweet  and  smelted 
to  '  coarse  copper.1  To  slag  off  the  iron  in  the  fine  metal,  acid 
slags  from  the  ore-furnace,  quartzose  copper-ores,  or  ores  mixed 
with  acid  silicates  are  added,  in  such  proportion  that  a  monosilicate- 
slag  is  formed.  This  slag  always  contains  at  least  \  per  cent,  of 
copper  and  is  added  to  the  ore-furnace  charge.  These  re-treat- 
ment operations,  which  are  termed  '  concentrating '  or  'doubl- 
ing/ are  usually  conducted  in  reverberatory  furnaces,  because 
purer  mattes  are  thereby  obtained.  But  mattes,  rich  in  lead,  and 
yielding  lead  on  smelting,  are  better  roasted  in  shaft-furnaces. 
This  is  also  the  case  with  plumbiferous  copper-ores.  Thus,  the 
Oker  ores,  containing  4-78  per  cent,  of  copper,  8'84  per  cent,  of 
lead,  1255  per  cent,  of  iron,  _and  24T1  per  cent,  of  sulphur  are 
first  calcined  in  shaft-furnaces  to  10  or  12  per  cent,  of  sulphur, 
then  further  desulphurized,  by  two  heap-roastings,  to  5  or  6  per 
cent,  of  sulphur,  and  afterwards  smelted  in  the  blast-furnace,  pro- 
ducing work-lead,  and  matte  with  16  to  20  per  cent,  of  copper; 
4  to  5  per  cent,  of  lead,  and  0*02  per  cent,  of  silver.  This  matte  is 
roasted  in  shaft-furnaces,  and  smelted  in  a  blast-furnace,  with 
siliceous  copper-ore,  yielding  matte  with  45  per  cent  of  copper, 
and  0'05  to  0-06  per  cent,  of  silver,  also  an  alloy  of  copper,  lead, 
arsenic  and  antimony,  containing  up  to  60  per  cent  of  copper. 

But,  as  just  stated,  matte  re-treatrnent  and  its  ultimate  smelt- 
ing to  '  coarse  '  or  '  black  copper  '  are  generally  done  in  reverbera- 
tory furnaces,  so  that  the  German  process  is  seldom  employed 
in  its  entirety,  but  usually  encroaches  on  the  English,  and 
becomes  Anglo-German. 

II. — English  or  Reverberatory-furnace  Process. 
This  process  requires  flaming,  but  as  far  as  possible,  smokeless 
fuel,  such  as  coal,  lignite,  peat,  wood,  gas,  oil,  etc.  The  fuel  is 
needed  merely  to  produce  the  heat  necessary  for  the  progress  of  the 
reactions,  the  most  important  of  which  are  those  of  the  sulphides  of 
iron  and  of  copper  on  the  oxides  of  copper.     For  this  reason,  the 
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English  process  is  primarily  adapted  to  the  treatment  of  sulphide- 
ores  :  and  only  in  a  subordinate  degree  to  that  of  oxides  and  metal. 
The  matte  produced  is  purer,  because  arsenic,  antimony  and  tin  can 
be  collected  in  a  certain  amount  of  'coarse  copper,"  called  'bottoms.' 
But  the  slags  are  not  so  clean,  and  require  re-treatment.  The 
English  process,  therefore,  is  suitable  where  raw  fuels  are  cheap ; 
where  the  ores  are  of  varying  composition,  or  are  sufficiently  rich 
for  the  loss  of  copper  in  the  slag  to  be  proportionally  less  im- 
portant ;  or  in  the  case  of  rich  but  impure  ores,  containing  con- 
siderable arsenic  and  antimony ;  or  where  the  ores  are  siliceous  or 
clayey,  and  do  not  attack  the  furnace-hearth  too  strongly ;  and 
lastly,  when  it  is  desired  to  produce  pure  grades  of  copper. 

The  English  reverberatory-furnace  process  comprises  the  fol- 
lowing operations. 

(a)  Calcining  the  Ore. — For  this  purpose,  long  reverberatory 
furnaces  with  hand  or  machine-rabbling  are  much  in  use.  Rotat- 
ing cylinders  of  the  Bruckner  and  Oxland  types  are  also  in 
use,  as  well  as  shaft-furnaces,  where  sulphuric  acid  making  is  in- 
tended. For  this  latter  purpose,  if  the  ore  is  too  fusible  to  be 
calcined  in  a  shaft-furnace,  a  Hasenclever  furnace  is  one  of  the 
best  substitutes. 


Table  II. — Showing  how  the  Copper  in  the  Slag  varies  with  the  Matte. 


Copper  in  the  Matte. 
Per  cent. 

64  3 

62-7 

66-5 

66  2 

65-9 

618 

63  3 

64-5 

63  3 

66  2 

Copper  iu  the  Sla 
Per  cent. 

...     0-85 

...     1-05 

0-92 

...     1-10 

...     0-67 

...     064 

.      0-87 

...     0-82 

...     o-76 

...     132 

{b)  Smelting  to  Matte,  that  is,  '  Coarse  Metal.' — In  smelting  the 
calcined  ore  in  a  reverberatory  furnace,  the  slag  should  be  inter- 
mediate between  monosilicate  and  bisilicate.  The  various  ores 
should  be  so  mixed  that  the  amount  of  slag  does  not  exceed  30 
per  cent,  of  the  weight  of  the  ore.  Too  large  a  quantity  of  slag 
would  cause  heavy  copper  losses.  If  it  is  required  to  leave  less 
than  -A-  per  cent,  of  copper  in  the  slag,  the  charge  must  not  contain 
over  35  per  cent,  of  copper.     Where  ores  are  rich  and  pure,  but 
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labour  and  fuel  are  dear,  it  may  be  more  economical  to  calcine 
more  thoroughly  so  as  to  produce  a  60  per  cent,  copper  matte,  and 
leave  over  1  per  cent,  of  copper  in  the  slag.  Dr.  E.  D.  Peters, 
junior,  has  compiled  Table  II.,  showing  how  the  copper  left  in  the 
slag  varies  with  the  richness  of  the  matte. 

The  English  process  can  be  extended  to  the  re-treatment  of  the 
matte,  '  coarse  metal,'  with  30  to  35  per  cent,  of  copper.  The 
operations  for  this  purpose  are  as  follows  : 

(a')  Calcination  of  the  Matte. — The  degree  of  calcination  or 
desulphurization  depends  on  whether  the  next  smelting  is  to  pro- 
duce a  concentrated  matte, '  white  or  fine  metal/  or  '  coarse  copper.' 
If  the  former,  the  coarse  metal  or  matte  is  calcined  sufficiently  to 
produce  a  60  to  75  per-cent.  copper  matte.  If  the  latter,  the  coarse 
metal  is  calcined  sufficiently  to  yield  on  smelting  43  to  48  per  cent, 
of  coarse  or  black  copper,  containing  92  to  95  per  cent,  of  copper 
and  2  to  3  per  cent,  of  concentrated  matte.  Occasionally,  in  the 
case  of  very  pure  and  rich  ore,  the  first  matte  or  coarse  metal  is 
smelted  direct  to  '  blister  or  coarse  copper.' 

(b')  Smelting  the  Matte. — The  smelting  of  the  matte,  coarse 
metal,  to  white  or  fine  metal,  or  direct  to  blister  or  coarse  copper, 
is  done  in  the  reverberatory  furnace,  quartzose  ores  or  quartz 
being  added  to  slag  off  the  iron.  By  adding,  to  the  charge, 
oxidized  ores,  such  as  carbonates  of  copper,  cuprite,  or  slags  rich 
in  copper,  it  is  possible  to  produce  rich  matte,  fine  metal  from  poor 
coarse  metal  with  only  about  30  per  cent,  of  copper. 

(c1)  Smelting  White  or  Fine  Metal  to  Coarse  Copper. — This  may 
be  done  in  two  ways  :  — 

(1)  By  first  calcining  the  white  metal  to  4  or  5  per  cent,  of 
sulphur,  and  then  smelting  it  with  a  little  refinery  slag  or  raw, 
that  is,  uncalcined  white  metal. 

(2)  By  repeated  oxidation  and  reduction  of  the  raw  white  metal 
in  a  reverberatory  furnace,  the  slag  being  skimmed  off,  after  each 
reduction,  the  temperature  lowered,  and  an  excess  of  air  admitted. 
This  method  is  known  as  '  roasting,'  and  is  peculiar  to  the  "Welsh 
process.  The  white  metal'is  first  slowly  heated,  with  free  access 
of  air,  until  it  softens,  and  is  left  for  some  time  in  this  state.  It 
is  then  smelted  down  very  slowly,  drop  by  drop,  during  which  pro- 
cess the  sulphides  are  partly  converted  into  oxides,  these  reacting 
upon  the  sulphides  with  evolution  of  sulphur  dioxide  from  the 
molten  mass.     "When  this  ceases,  the  slag  is  skimmed,  the  tempera- 
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ture  lowered,  more  air  admitted,  and  the  operation  repeated. 
On  an  average,  white  metal  yields  60  per  cent,  of  coarse  copper, 
and  8-7  per  cent,  of  rich  slag,  called  '  roaster  slag.'  The  coarse 
copper,  full  of  cavities,  is  known  as  blister  copper,  and  contains 
from  97  to  98"7  per  cent,  of  copper. 

III. — Welsh  Process. 

A  rather  more  complicated  application  of  the  English  is  the 
Welsh  process,  which  is  applied  to  the  treatment  of  coarse  metal, 
and,  according  to  the  object  in  view,  consists  of  the  following 
operations :  — 

(1) — (a)  Calcining  the  coarse  metal  or  matte  ;  (b)  smelting  the 
calcines  to  white  metal ;  and  (e)  roasting  the  white  metal  to  coarse 
or  blister  copper.  When  copper  of  ordinary  quality  is  wanted,  the 
coarse  metal  is  smelted  with  sufficient  oxidized  material  to  pro- 
duce white  metal  with  about  75  per  cent,  of  copper.  If  better  or 
tough  copper  is  required,  the  amount  of  oxidized  ore  is  increased 
so  as  to  produce  a  certain  proportion  of  bottoms. 

(2)— (a)  Calcining  the  coarse  metal ;  (&)  smelting  the  calcines 
to  pimple  metal ;  and  (c)  roasting  the  pimple  metal  to  coarse  or 
blister  copper.  These  steps  are  used  when  it  is  desired  to  obtain 
blister  copper  from  pure  coarse  metal  in  a  relatively  short  time. 
This  is  done  by  adding  more  oxidized  material  to  the  calcined 
coarse  metal. 

(3) — (a)  Calcining  the  coarse  metal ;  (b)  smelting  the  calcines 
to  blue  metal ;  (c)  roasting  the  blue  metal  to  special  white  metal ; 
and  (d)  roasting  the  special  white  to  blister  copper.  These  opera- 
tions are  performed  when  high-grade  or  best  selected  copper  is  to 
be  made.  The  blue  metal  is  made  by  using  coarse  metal,  either 
slightly  calcined  or  else  smelted  with  small  quantities  of  oxidized 
material.  At  some  works,  the  coarse  metal  is  not  calcined,  but 
roasted  direct  to  blue  metal.  The  special  white  metal  contains 
about  77  per  cent,  of  copper.  The  roasting  of  special  white  metal 
to  blister  copper  is  conducted  in  the  ordinary  way. 

(4) — (a)  Calcining  the  coarse  metal ;  (6)  smelting  the  calcines 
for  blue  metal ;  (c)  roasting  the  blue  metal  to  special  white  metal ; 
(d)  roasting  the  special  white  metal  to  fine  metal ;  and  (e)  roasting 
the  fine  metal  to  blister  copper.  This  method  is  employed  to 
obtain  the  better  grades  of  copper.  The  special  white  metal  is 
roasted  with  one-fifth  by  weight,   of  red   or  white   slag-metal, 
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obtained  by  smelting  slags  with  copper-pyrites.  In  consequence 
of  the  large  amount  of  cuprous  oxide  in  the  slags,  100  parts  of 
charge  yield  10  per  cent,  of  bottoms,  with  92  to  93  per  cent,  of 
copper;  the  rest  of  the  product  being  04  per  cent,  of  fine  metal, 
with  81  per  cent,  of  copper ;  and  11  to  12  per  cent,  of  slag,  with  11 
per  cent,  of  copper. 

(5) — (a)  Smelting  cupriferous  slags  for  red  and  white  slag- 
metal  ;  {b)  roasting  red  and  white  slag-metal  together  with  special 
white  metal  to  fine  metal ;  and  (c)  roasting  fine  metal  to  blister 
copper.  The  red  and  white  slag-metals  are  obtained  by  smelting 
the  slags,  produced  in  the  various  smelting  operations  for  white 
metal,  special  white  metal,  and  line  metal,  with  quartzose  copper- 
pyrites  and  a  little  culm.  The  products  are  the  mattes,  known 
as  red  and  white  slag-metal  and  bottoms.  With  ores  and  mattes, 
containing  tin,  what  is  known  as  hard  metal  is  formed  as  a  layer, 
above  the  bottoms. 

(6) — Treatment  of  copper  oottoms.  (a)  When  the  bottoms  do 
not  contain  precious  metals,  they  are  either  added,  in  certain  pro- 
portions to  mattes,  when  roasted  for  blister  copper;  or  they  are 
roasted  by  themselves  to  blister  copper.  (b)  When  the  bottoms 
contain  precious  metals  these  are  extracted  by  dry  or  wet  or  electro- 
lytic methods. 

(7) — Treatment  of  blister  copper.  This  is  refined,  and  forms 
the  lower  grades  of  copper,  known  as  cake  copper,  when  in  the 
form  of  bars  ;  or  as  tile  copper,  when  in  the  form  of  slabs. 

IV. — Anglo-German  Process. 

In  this  mixed  process,  blast-furnaces  are  used  for  smelting, 
because  they  are  cheaper  to  run  and  produce  cleaner  slags ;  in  good 
work,  sufficiently  clean  to  be  thrown  away.  But  the  matte  is  con- 
centrated m  reverberatory  furnaces,  which  produce  the  purer 
mattes,  such  as  are  needed  for  making  pure  copper,  and  for  many 
methods  of  extracting  their  silver-contents.  It  is  also  easier  to 
collect,  in  the  bottoms,  any  gold  present. 

The  smelting  to  coarse  copper  is  done  either  in  a  blast-furnace 
or  in  a  reverberatory  furnace. 

V. — Pyritic  Process. 
Pyritic  smelting  of  copper-ores  has  already  been  discussed  at 
some  length  by  the  writer,  in  Engineering*     With  a  hot  blast,  the 
*  June  15th,  1900,  vol.  lxix.,  page  774. 
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coke-consuinption  has  been  reduced  to  1*5  per  cent,  of  the  weight 
of  the  ore.  Matte  is  excellently  suited  for  this  process,  and  can 
be  readily  concentrated  from  30  up  to  50  or  60  per  cent,  of 
cupper  in  a  blast-furnace,  without  the  use  of  any  fuel,  except  that 
consumed  for  heating  the  blast. 

VI. — Converter  or  Bessemer  Process. 

This  process  is  used  for  obtaining  coarse  copper  from  mattes 
produced  by  the  German,  English,  or  Anglo-German  methods. 
The  principle  is  to  force  air  through  the  molten  matte,  thereby 
converting  the  sulphides  of  copper  and  iron  into  cuprous  and  f  errous 
oxides,  with  the  evolution  of  sulphur  dioxide.  The  cuprous  oxide 
decomposes  any  undecomposed  sulphide  of  copper,  producing 
metallic  copper  and  sulphur  dioxide,  while  the  ferrous  oxide  is 
slagged  off  by  the  silica  of  the  converter-lining.  If  the  blast  is 
continued  long  enough,  coarse  copper  and  slag  are  obtained :  if 
it  is  stopped  earlier,  a  richer  matte  and  slag  result. 

Raw  ore  or  very  low-grade  mattes  are  not  suitable  for  this  pro- 
cess, partly  because  more  slag  would  be  formed  than  could  be 
conveniently  handled,  or  kept  fluid  by  the  heat  developed  by  the 
oxidation  of  the  sulphides ;  partly  because  the  excess  of  iron  in 
such  mattes  would  too  strongly  attack  the  converter-lining ;  and 
partly  because  no  practical  system  of  continuously  feeding  in  the 
matte  has  been  found.  The  mattes,  therefore,  to  be  suitable, 
should  contain  at  least  25,  and  preferably  45  to  50  per  cent, 
of  copper.  Mattes  containing  more  than  60  per  cent,  of  copper  do 
not  furnish  enough  heat  by  oxidation  to  complete  the  process.* 

In  bessemerizing  poor  matte,  the  charge  is  blown  up  to  60  or  70 
per  cent,  of  copper.  The  slag  is  then  removed,  fresh  matte  added, 
and  the  whole  blown  to  99  per  cent,  of  copper.  The  work  of  the 
converter  is  known  to  be  complete  when  the  evolution  of  sulphur 
dioxide  ceases,  and  little  particles  of  copper  appear  in  the  flame. 
In  the  process,  arsenic  and  antimony  are  completely  volatilized; 
zinc  is  partly  so,  and  partly  slagged  off ;  lead,  tin  and  cobalt  pass 
into  the  slag ;  and  nickel  and  bismuth  remain  in  the  copper. 
Converter-slag  is  sufficiently  rich  to  need  re-treatment,  and  on 
account  of  its  iron  is  a  useful  flux  for  melting  siliceous  ores. 

*  The  heat-units  freed  by  oxidation  are  :  for  sulphur,  about  2,200  ;  and  for 
iron,  about  1,576.  To  these  should  be  added  the  heat  from  the  combination  of 
iron  and  silica,  while  a  considerable  reduction  must  be  made  for  the  dissociation  of 
the  sulphides. 
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The  loss  in  bessemei  izing,  with,  provision  for  ample  dust- 
chamber  capacitj',  and  not  too  many  volatile  metals  in  the  matte, 
is  from  1  to  15  per  cent,  of  the  copper.  The  loss  in  silver  lies 
between  2  and  2*5  per  cent.  This  latter  loss  increases  greatly 
with  the  presence  of  volatile  metals.  Thus  in  bessemerizing 
concentrated  matte  from  lead-silver  furnaces,  carrying  40  per 
cent,  of  copper  and  15  per  cent,  of  lead,  the  loss  in  silver  has 
reached  about  50  per  cent.  The  loss  also  stands  in  close  relation 
to  the  blast-pressure. 

The  heaviest  expenses  in  bessemerizing  are  power  for  the  blast, 
and  refractory  materials  for  the  converter-linings.  Hence  with 
ample  water-power,  and  the  necessary  quartz  and  clay,  it  may, 
where  fuel  is  costly,  be  cheaper  to  produce  a  low-grade  matte  and 
throw  more  work  on  the  converter.  On  the  other  hand,  with 
cheaper  fuel,  and  no  water-power,  it  is  generally  better,  especially 
with  fine  ores  and  concentrates,  to  do  most  of  the  desulphurization 
in  the  calciners  and  furnace. 

VII. — Special  Processes. 

(1)  Oxidized  and  acid  copper-ores,  poor  in  copper,  are  either 
added  to  the  furnace-charge,  in  smelting  sulphide-ores  or  mattes  : 
or  are  treated  by  wet  methods. 

(2)  Richer  oxidized  and  acid  copper-ores  are  either  smelted 
alone  in  the  blast-furnace,  with  flux  and  slag  for  matte  and  coarse 
copper  ;  or  are  smelted  with  sulphide-ores  or  mattes  by  the  English 
process,  carbon  being  mixed  with  the  ores,  as  a  reducing  agent. 

(3)  Ores  containing  native  copper  only  require  their  gangue  to 
be  slagged  off.  This  is  best  done  in  the  reverberatory  furnace, 
and  should  be  immediately  followed  by  refining.  The  slags  are 
re-smelted  for  coarse  copper  in  the  blast-furnace. 

8. — Refining  of  Coarse  Copper  by  Dry  Methods. 

The  chief  dry  method  of  purifying  or  refining  coarse  copper 
that  does  not  contain  precious  metals,  is  by  an  oxidizing  fusion, 
whereby  the  impurities  are  either  volatilized  or  slagged  off. 

This  fusion  is  now  usually  performed,  in  the  reverberatory 
furnace,  by  the  English  process,  and  consists  of  an  oxidizing 
fusion,  immediately  followed  by  the  reduction  of  the  cuprous 
oxide  formed.  As  cuprous  oxide,  which  possesses  the  property  of 
fusing  with  copper  to  a  homogeneous  mass,  diminishes  the  soft- 
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ness  and  tenacity  of  copper,  both  operations  are  repeated,  until 
copper  of  the  desired  softness,  toughness  and  density  is  obtained. 
In  many  Russian  works,  a  blast  is  used,  especially  in  dealing 
with  very  impure  coarse  copper.  As  the  refined  copper  cannot  be 
tapped  out,  on  account  of  its  irregular  flow  and  tendency  to  set  in 
the  tap-hole,  it  is  run  towards  a  depression  and  ladling-door,  near 
the  flue-bridge  end,  and  it  is  thence  ladled  out,  and  cast  into 
moulds.  The  best  fuel  is  gas,  wood,  or  coal  burning  with  a 
smokeless  flame,  as  any  sulphur  in  the  gases  evolved  affects  the 
metal  injuriously.  In  general,  grates  are  preferable  to  gas-firing, 
because  of  the  difficulty  of  introducing  into  the  furnace  sufficient 
air  for  oxidation. 

As  it  is  difficult  to  keep  large  quantities  of  copper  at  the  proper 
pitch,  during  the  slow  process  of  ladling,  the  reverberatory  fur- 
naces are  limited  in  size.  Medium  furnaces  take  3  to  7  tons  ; 
large  ones,  8  to  10  tons ;  and  the  largest,  12  to  15  tons. 

The  operations  of  refining  depend  on  the  composition  of  the 
coarse  copper.  If  sulphur,  arsenic  and  antimony  are  not  present, 
it  is  merely  a  question  of  slagging  off  the  gangue  and  iron.  Where 
these  impurities  are  present,  the  stages  of  the  refining  process 
are  : — (1)  Fusion,  without  or  with  partial  air-admission  ;  (2)  scori- 
fication,  with  free  air-admission,  or  with  an  air-blast ;  (3)  boiling  : 
cuprous  oxide  decomposing  sulphide  of  copper,  with  production  of 
metallic  copper  and  sulphur  dioxide  ;  (4)  dense-poling,  to  remove 
sulphur  dioxide  ;  and  (5)  tough-poling,  to  complete  the  reduction 
of  cuprous  oxide,  and,  consequently,  the  softening  and  toughening 
of  the  copper:  during  this  step,  the  charge  is  usually  covered 
with  clean  selected  charcoal  or  anthracite. 

As  in  the  reduction  of  cuprous  oxide  by  poling,  the  wood  evolves 
gases  that  may  result  in  the  production  of  porous  copper,  re-agents 
that  do  not  evolve  gases,  such  as  phosphorus  or  manganese  (pre- 
ferably in  the  form  of  phosphor-bronze  or  manganese-bronze)  are 
sometimes  used.  Porous  copper  is  suitable  for  brass-making,  but 
not  for  rolling  or  hammering.  For  these  purposes,  porous  copper 
may  be  rendered  dense,  by  the  addition  of  a  little  lead. 

The  products  of  a  refining-furnace  are  tough-pitch  copper  or 
tough  cake,  and  refinery-dross  or  slag.  The  consumption  of  fuel 
in  refining  varies  from  33  to  63  per  cent,  of  the  weight  of  the 
charge,  according  to  the  quality  of  the  fuel,  the  purity  of  the 
copper,  and  the  size  of  the  charge. 
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There  is  another  method  of  refining,  known  as  the  direct 
method.  Cuprous  sulphide  and  cuprous  or  cupric  oxide,  in  cer- 
tain proportions,  are  fused  together,  yielding  metallic  copper  and 
sulphurous  acid  gas.  Details  of  this  system,  especially  suited  for 
treating  impure  metal  of  matte,  as  also  argentiferous  matte,  and 
showing  considerable  economy  over  the  English  process,  are  given 
in  Dr.  Peter's  Modern  Copper-smelting.  This  authority  suggests 
that,  in  order  to  avoid  -  excessive  silver-loss  in  argentiferous 
matte,  it  might  be  economical  to  bessemerize  matte  up  to  clean 
white  metal  containing  say  78  per  cent,  of  copper,  using  trough- 
converters  and  about  5  pounds  of  blast-pressure,  and  treating 
this  white  metal  by  the  direct  process,  but  so  modifying  the 
same  as  to  avoid  tough-poling  and  ladling,  the  copper  being 
tapped  into  anode  plates  of  the  highest  quality. 

9. — Slags  for  Copper-smeltixg. 

The  choice  of  slags  is  chiefly  a  commercial  problem.  The 
locality  or  the  conditions  of  transport  may  make  it  cheaper  to 
work  with  a  heavy  loss  in  copper  and  silver,  than  to  reduce  these 
by  using  a  metallurgically  proper  slag.  In  his  work  on  Modern 
Copper-smelting,  Dr.  E.  D.  Peters,  junior,  states  that  "  the  usual 
object  of  smelting  a  copper-ore  is  simply  to  divide  it  into  two 
portions  :  a  small  quantity  of  matte  for  further  treatment,  and  a 
large  amount  of  slag  to  go  over  the  dump.  Now  it  is  entirely 
immaterial  how  this  object  is  accomplished,  or  whether  the  ore 
has  been  thoroughly  fused  or  only  half  melted,  providing  that 
the  work  has  been  done  in  the  cheapest,  quickest,  and  most 
effective  way  possible  under  the  circumstances.  For  instance, 
the  Swansea  smelters  long  ago  found  out  that  it  did  not  pay 
them  to  flux  all  the  silica,  when  running  on  a  highly  quartzose 
charg-e.  A  reverberatory-furnace  slag  may  contain  close  on  50 
per  cent,  of  unmelted  fragments  of  pure  quartz,  and  yet  be  clean 
and  satisfactory ;  the  main  requirement  being  that  there  shall 
be  a  sufficient  proportion  of  molten  slag  to  float  the  unfused 
particles,  and  enable  the  worthless  portion  of  the  charge  to  be 
dragged  out  of  the  furnace,  without  carrying  with  it  the  valu- 
able part.  This  species  of  liquation  may  at  times  be  used  to 
great  advantage."* 

When,  however,  the  conditions  are  normal,  and  a  free  choice 

*  Page  234. 
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of  slags  can  be  made,  their  composition  should  be  suitable  to  the 
ore.  The  main  principles  of  suitability  are  indicated  in  Table 
III. 

Table  III.— Natuee  of  Slags. 


Nature  of  Slag. 

Ores  for  which  it  is  suitable. 

Xormal      slags,     inter- 
mediate   between    nmno- 
silicates    and     bisilicates, 
with  ferrous  oxide  as  the 
principal  base. 

Bisilicate-slags. 

Mixtures    of     bisilicate 
and  trisilicate-slags. 

Such    slags  are  suitable  for  pyritic  copper- 
ores,  consisting    chiefly,    after    calcination,  of 
oxide  of  iron.     They  are  also  well  adapted  to 
zinciferous     ores,     because    basic     ferriferous 
slags  dissolve  considerable  quantities  of  oxide 
and  sulphide  of  zinc. 

These  are  specially  suited  for    ores  high  in 
silica,  because  large  quantities  of  bases  would 
have  to  be  added  to  form  a  slag  low  in  silica, 
(60   parts   of   bisilicate   require    1-14   parts  of 
oxide  of  iron  to  form  a  monosilicate-slag,  but 
only    72    parts    of    oxide    of    iron    to    form    a 
bisilicate-slag).        Unless,  therefore,  the  iron- 
ore    carried    precious    met  ah.    the    use    of    a 
monosilicate-slag   would  involve  the  smelting 
of  a  large  quantity  of  barren  flux. 

Such    slags  are  only  used  exceptionally,  as 
.    in   the  case   of   the    Mansfeld    kupferschiefer, 
which  contain  the  materials  required  to  form 
such  a  slag,  and  are  so  low  in  copper  (2  to  3 
per  cent.),  that  it  would  not  pay  to  add  barren 
flux. 

It  is  evident,  therefore,  that  in  copper-smelting,  there  is  great 
freedom  as  to  slag-composition,  provided  always  that  the  slag  is 
kept  sufficiently  fusible,  and  sufficiently  light,  so  as  not  to  impede 
the  separation  of  the  matte.  This  separation  of  the  matte  from 
the  slag  depends  mainly  upon  their  difference  in  specific  weight. 
Hence,  it  is  difficult  to  keep  the  copper-loss  low.  when  heavy,  basic, 
ferruginous  slags  are  used :  on  the  other  hand,  the  lighter,  earthy 
or  siliceous  slags  are  usually  free  from  grains  of  matte. 

Table  IV.  shows  the  composition  of  slags  used  by  several  well- 
known  smelters. 

In  view  of  the  latitude  in  slag-forming  there  is  little  to  be 
said  in  detail  concerning  the  slag  constituents.  Except  in  very 
unusual  cases  as  that  of  Mansfeld,  the  percentage  of  silica  in  the 
slag  should  not  exceed  42  per  cent. ;  even  when  it  exceeds  36  per 
cent,  the  working  of  the  blast-furnace  is  impeded.  The  effect  of 
a  high  percentage  of  silica  is  to  make  the  slag  less  fusible,  to 
require,  therefore,  more  fuel  to  produce  the  necessary  higher 
temperature,  at  which,  on  the  other  hand,  a  certain  proportion  of 
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iron  may  be  reduced  and  may  be  deposited,  either  as  a  wall  accre- 
tion, or  as  a  bear  on  the  Jieai-th-bottom,  leading  perhaps  to  chilling. 
For  these  reasons,  very  siliceous  ores,  low  in  copper,  should  be 
treated,  either  by  reverberatory-furnace  smelting,  or,  if  that  is  not 
possible,  by  wet  extraction.  The  best  smelting  results  are  attained 
with  slags  containing  from  24  to  36  per  cent,  of  silica ;  the  lowest 
admissible  percentage  is  18  per  cent.  Slags,  very  low  in  silica, 
attack  the  furnace-lining  and  brickwork.  A  high  percentage  of 
iron,  by  increasing  the  specific  gravity  of  the  slag,  impedes  separa- 
tion. It  is  also  liable  to  form  bears  in  the  furnace.  Even  com- 
paratively small  quantities  of  magnesia,  as  also  of  alumina,  greatly 
decrease  the  fusibility  of  the  slag.*  Such  oxide  of  zinc  as  does  not 
enter  the  slag  is  reduced  and  volatilized,  and,  being  again  reduced, 
is  liable  to  be  deposited  as  wall-accretions  (furnace-calamine). 
Zinc  sulphide,  in  large  quantities,  is  likely  to  form,  with  the  slag 
and  matte,  a  porous  mass,  from  which  the  copper  is  very  difficult 
to  extract.  Zinc,  therefore,  should  be  eliminated,  as  far  as 
possible,  by  roasting,  etc.,  before  the  ore  is  smelted. 


Table  IV. — Composition  of  Slags. 


Wh  re  used. 

Oker. 

Oker. 

Roros. 

Oltenau 

Fahlen. 

Mansfeld. 

Mansfeld. 

Mansfeld. 

Kind  of  slag. 

Sub- 
silicate 

Mixture 

of 

subsili- 

cate  and 

monostli- 

cate. 

Mono- 
silicate. 

Between 
monosili- 
cate  and 
bisilicate. 

Between 
mouosili- 
cate  and 
bisilicate. 

Bisilicate. 

Between 
bisilicate 

and 
tri  silicate. 

Between 
bisilicate 

and 
trisilicate. 

Silica 

21  -62 

25-24 

31-44 

34-67 

40-28 

48 

54-13 

57-43 

Alum  in  a 

5-15 

14-00 

7-86 

4-38 

12-20 

15 

10-53 

7-83 

Lime 

2-57 

4-86 

— 

3-53 

— 

20 

19-41 

23-40 

Magnesia 

— 

— 

4-46 

— 

2-67 

5 

1-79 

0-87 

Ferrous 

oxide  . . 

65  62 

45-96 

55-21 

48-25 

49 -SO 

5 

10-83 

7-47 

Oxide  of 

zinc 

_ 

6-40 

— 

2-89 

— 

— 

— 

— 

Cuprous 

Cu0-35 

oxide   ... 

2-26 

to  0-55 

— 

— 

— 

— 

2  03 

0-30 

Manganous 
oxide  ... 

2-00 

Oxide  of 

lead 

i— 

— 

— 

1-07 

— 

— 

— 

— 

Sulphur  .. 

2-08 

/ 

— 

— 

— 

— 

_ 

In  good  work,  under  normal  conditions,  slags  should  not  con- 
tain more  than  \  per  cent,  of  copper. 

*  Details  of  their  action  are  described  in  A   Treatise,  of  Lead-Smelting,  1900, 
by  the  author. 
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10. — Blast-furnaces  for  Copper-smeltixu. 

Blast-furnaces  for  copper-smelting1  may  be  divided  thus  :  Ac- 
cording to  their  purpose: — (1)  Furnaces  for  reduction,  and  (2) 
furnaces  for  partial  oxidation,  succeeded  by  reduction.  Accord- 
ing to  their  form  :  — (3)  Circular  furnaces,  and  (4)  rectangular  or 
oval  furnaces.  According  to  their  structure: — (5)  Water- 
jacketted  furnaces,  and  (6)  brick  furnaces.  According  to  the 
settling  arrangement :  — (7)  Furnaces  with  forehearths,  and  (8) 
furnaces  without  forehearths. 

(1)  Reduction  or  Fusion-furnaces. — These  are  used  simply  for 
smelting  down  ores,  etc..  not  requiring  a  preliminary  desulphuriza- 
tion.  The  changes,  effected  in  such  a  furnace,  are  the  elimina- 
tion of  the  volatile  constituents,  and  the  combination  of  the  sulphur 
with  the  copper  and  iron  present,  to  form  matte  ;  also  the  union 
of  the  silica  with  such  bases  as  are  already  oxidized  by  previous 
calcination  or  otherwise.  If  all  the  conditions  are  suitable,  this 
simple  smelting,  in  the  powerfully  reduced  atmosphere  of  the 
furnace,  produces  the  desired  result,  namely,  the  formation  of  a 
small  quantity  of  rich  matte,  and  the  elimination  of  the  gangue 
in  a  fusible,  clean  slag.  But  the  very  thorough  calcination  needed 
to  prepare  the  ore  for  this  form  of  smelting  is  costly,  and  not  always 
possible :  the  more  so,  since  many  ores  contain  too  little  sulphur  to 
warrant  a  previous  calcination,  and  yet  too  much  to  produce  a 
sufficiently  rich  matte,  if  reduced,  without  preliminary  oxidation 
in  the  furnace.  A  very  small  proportion,  therefore,  of  copper 
blast-furnaces  fall  under  this  class.  Reduction-furnaces,  how- 
ever, are  in  place  :  (1)  for  remelting  matte  or  rich  ores  for  the 
converter :  (2)  for  smelting  ores  consisting  mainly  of  silica  and 
bases,  in  an  oxidized  condition,  from  roasting  or  otherwise  :  and 
(3)  lastly  for  smelting  raw,  low-grade  copper-silver-gold  ores,  to  a 
low-grade  matte  which  is  then  blown  up,  in  a  converter,  to  a  point 
at  which  the  slag  becomes  rich  enough  to  rernelt.  The  object  in 
such  a  case  is  to  curtail  or  avoid  the  crushing,  concentrating 
and  roasting  expenses  and  losses.  The  bessemerizing  of  such 
low-grade  matte  as  20  per  cent,  of  copper,  postulates  improvements 
in  the  capability  of  converter-linings,  and  in  the  methods  of  re- 
moving slag  from  the  converter,  and  continuously  introducing 
fresh  matte ;  it  also  demands  cheap  power  for  the  blast. 

Reduction  or  simple-fusion  furnaces  are  characterized  by : 
(!)  contraction  towards  the  bosh  or  tuyere-zone  :    (2)   high  ore- 
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■column;  (3)  strong  blast-pressure,  for  rapid  smelting;  (4)  small  or 
moderately-sized  tuyeres ;  and  (5),  probably  as  a  useful  adjunct, 
hot  blast. 

(2)  Partial  Oxidation  and  Reduction -furnaces. — In  the  gener- 
ality of  cases,  it  is  advantageous  to  use  the  blast-furnace  as  a 
partial  oxidizer,  and  thus  produce  a  richer  matte  than  would  result, 
if  the  charge  were  simply  melted  down.  This  is  effected  by  sub- 
stituting a  partial  oxidizing  atmosphere  for  a  purely  reducing  one. 
While,  therefore,  in  the  reduction-furnaces,  the  shaft  is  contracted 
at  the  tuyere-zone,  and  a  powerful  blast  is  directed  into  a  thus  con- 
centrated mass  of  coke  and  ore,  producing  thereby  a  high  local 
temperature,  and  a  dense  atmosphere  of  carbonic  oxide ;  in  the 
oxidizing  and  reducing  furnace,  the  opposite  conditions  prevail: 
the  shaft-walls  are  kept  perpendicular  to  avoid  a  contracted  bosh, 
the  heat  being  thus  diffused  over  a  wider  area;  and  the  pressure 
of  the  blast  is  reduced.  Again,  as  a  light  blast  cannot  penetrate 
far  into  a  charge,  the  furnace  is  made  of  narrow  width,  the 
capacity  being  maintained  by  increasing  its  length,  thus  determin- 
ing a  narrow  rectangle  as  the  most  suitablel  form  for  such  a  furnace. 
Moreover,  the  blast  being  light,  the  supply  of  oxygen  is  main- 
tained by  enlarging,  to  4  or  6  inches,  the  diameter  of  the  tuyeres, 
and  thus  increasing  the  volume  of  the  blast.  The  ore-column  also 
is  made  no  higher  than  suffices  to  utilize  the  heated  gases  for 
partially  roasting  and  oxidizing  the  ore  in  its  descent.  Lastly,  as 
hot  blast  leads  to  local  concentration  of  heat  and  too  rapid  fusion, 
a  cold  blast  is  preferred.  In  the  reduction  or  fusion-furnace  the 
ore,  on  reaching  the  fusion-zone,  is  almost  instantly  melted,  and, 
dropping  into  the  neutral  hearth  below,  escapes  all  chemical  in- 
fluences ;  in  the  partially  oxidizing  furnace,  on  the  other  hand,  the 
fusion  is  more  gradual,  and  more  time  is  given  to  oxidation  and 
chemical  reaction,  before  the  ore  reaches  the  hearth. 

(3)  Circular  Furnaces. — The  diameter  of  a  circular  furnace  is 
limited  by  the  distance  to  which  the  blast-pressure  used  can  pene- 
trate. "With  ores  poor  in  iron,  the  pressure  may  be  moderately 
high,  and  the  furnace-diameter  correspondingly  increased.  But 
with  ores  rich  in  iron,  a  high  pressure  is  likely  to  reduce  the  iron ; 
a  lower  pressure,  therefore,  has  to  be  used,  and  the  diameter  pro- 
portionately reduced.  Hence  for  such  ores,  a  circular-furnace  out- 
put is  closely  limited.  Again,  with  charges  that  fuse  with  diffi- 
-culty,  the  diameter  at  the  tuyere-zone  must  be  reduced  for  fear  of 
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imperfect  fusion  at  the  centre  of  the  charge.  Table  V.  givee  some 
particulars  of  circular  furnaces  :  — diameter,  height,  blast-pres- 
sure, fuel  consumption,  etc. 

Tahlk  V.  — Circular  Blast-furnaces. 


Locality.  Nature  of  charge.  p^re.      \%ff££         JK 


Fuel-con- 
sumption 
to  charge 


Inches  of 

mercury.  Inches.  Feet.  Percent. 

Oker  (Lower  Harzi      Easily  fusible  I '4  51  19f  20 

Mansfeld  Kupferschiefer,    29  to  43     63  to  74      24  to  20|        16 

hard  to  fuse 

Brixlegg  (Tyrol  >  Quartzose  us  to  0-9;         4s  23  35 

copper-ore 

United  States  Pyritic  ore  and         1  "2.3  4s:  1 1  2Q 

sand 


(4)  Rectangular  Furnact  s. — Rectangular  furnaces  are  better  for 
large  outputs,  since  the  shorter  side  or  width  can  be  fixed  to  suit 
the  blast-pressure  and  the  nature  of  the  charge ;  while  the  longer 
side  or  length  can  be  increased  to  give  the  required  output.  In 
the  90  tons  per  24  hours  Orford  furnace,  the  length  is  11  feet  6 
inches  and  the  width  3  feet  6  inches.  The  walls  of  the  Orford 
furnace  are  perpendicular,  while  those  of  the  Kaschette  furnace 
widen  out  towards  the  top.  Improvements  have  been  made  by 
rounding  off  the  corners,  making  the  section  more  that  of  an 
ellipse,  as  in  the  Skinder  furnace  used  in  the  Urals,  and  the 
Herreshoff  in  the  United  States  of  America.  The  tuyeres,  from 
3  to  14  in  number,  are  distributed  symmetrically  round  the 
periphery.  The  Heinrich  is  a  water- jacketted  furnace  of  rect- 
angular cross-section,  used  in  the  United  States  of  America. 

(5)  Water- jacketted  Furnaces. — The  advantages  of  water- 
jacketted  furnaces  are:  Ease  in  erecting;  simplicity  in  blowing 
in ;  facility  and  cheapness  of  repairs,  costing  usually  less  than 
half  those  with  brick  furnaces  ;  convenience  of  manipulation ;  and 
the  readiness  with  which  wall-accretions  can  be  removed.  The 
disadvantages  are: — In  certain  localities,  the  scarcity  and  im- 
purity of  the  water,  but  this  can  usually  be  remedied ;  danger  of 
ruining  the  furnace,  by  careless  management  of  the  feed-water ; 
and  waste  of  fuel  by  heat  lost  in  the  cooling  water:  tin's  ranges 
from  2\  to  10  per  cent,  of  the  total  fuel  used.* 

*  If  more  than  6  per  cent,  is  lost,  either  too  much  coke  is  being  used  or  too 
much  is  being  charged  near  the  furnace-walls,  or  the  water-circulation  is  too  rapid 
and  the  water  escapes  at  too  low  a  temperature. 
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For  copper-smelting,  the  jackets  are  usually  made  of  wrought 
iron,  soft  steel,  or  rolled  copper,  for  the  inner  shell,  this  latter 
material  resisting  corrosion  by  ore  and  gas  containing  sulphate 
of  copper  and  sulphuric  acid.  The  amount  of  water  required  is 
from  150  to  120  gallons  per  hour  for  furnaces  with  an  area  of  from 
3  to  8  square  feet;  and  from  100  to  70  gallons  for  those  with  areas 
from  9  to  36  square  feet.  If  the  same  water  is  used  over  and 
over  again,  from  15  to  25  per  cent,  must  be  added. 

(6)  Brick  Furnaces. — The  best  representative  of  this  class  is 
the  brick  Raschette  furnace,  originally  introduced  by  the  Orford 
Copper  Company  and  commonly  known  as  the  Orford  furnace. 
Even  these  furnaces  are  now  cooled  in  the  region  of  the  tuyeres  by 
water  circulating  in  pipes  embedded  in  the  brickwork. 

(7)  Furnace  with  F or ehearths.— -The  forehearths  are  either  (a) 
outside  and  removable,  or  (b)  outside  but  attached  as  continua- 
tions to  the  furnace.  The  great  advantages  of  forehearths  is  that 
they  allow  the  molten  products  to  escape  from  the  hearth,  as  soon 
as  possible,  and  thus  transfer  the  settling  operation  from  the  inside 
to  the  outside  of  the  furnace.  Thus  burning  out  of  the  crucible, 
the  formations  of  sows  and  accretions,  etc.,  inside  the  furnace 
are  avoided,  and  all  troubles  of  this  kind  that  occur  in  the  fore- 
hearth  can  be  seen  and  remedied  without  the  expense  of  blowing 
out. 

(a)  Furnaces  with  independent  forehearths.  These  fore- 
hearths which  are  vessels,  into  which  the  molten  products  flow  and 
separate,  according  to  their  specific  gravities,  are  open  or  covered, 
independently  heated  or  otherwise.  They  are  advantageously 
used  in  smelting  highly  ferriferous  ores,  such  as  calcined  pyrites, 
where  there  is  danger  of  iron  sows  forming  on  the  bottom,  if  the 
molten  material  is  allowed  to  remain  too  long  in  the  furnace.  For 
the  steady  smelting  of  uniform  copper-ores,  producing  a  moder- 
ately free  slag,  and  a  matte  containing  between  20  and  50  per  cent, 
of  copper,  the  Herreshoff  water- jacketted  type  is  suitable.  But  it 
is  not  adapted  to  inexperienced  labour,  irregular  running,  frequent 
stoppages,  sudden  changes  in  ore,  or  very  siliceous  slag.  Given 
favourable  conditions,  however,  it  produces  a  matte  free  from  slag 
and  other  impurities.  Independently  heated  forehearths  are 
practically  small  reverberatory  furnaces.  The  furnace  discharges 
its  molten  products  into  the  hearth  of  the  reverberatory  furnace, 
through  an  opening  in  the  rear  wall  of  the  latter,  and  the  clean 
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slag  flows  off  continuously  at  the  front  or  skimming-door  end. 
The  separation  of  the  matte  and  slag  is  facilitated  by  the  heating 
of  the  forehearth.  The  hearth  is  best  formed  of  ordinary  Stour- 
bridge brick.  This  is,  perhaps,  the  best  and  most  economical  fore- 
hearth  that  can  be  adopted  where  bessemerizing  is  done,  as  the 
matte  can,  if  required,  be  tapped  direct  into  the  converter. 

(b)  The  attached  forehearth  is  used  in  certain  furnaces  built 
after  the  Pilz  type,  used  for  smelting  lead-ores,  but  it  is  not  much 
i/i  vogue.  The  lining  of  forehearths  must  be  suited,  to  local  con- 
ditions. Where  the  slag  is  siliceous  and  scanty,  clay  or  loam, 
mixed  with  chopped  straw  or  horse  manure,  is  cheap  and  satis- 
factory. With  a  ferruginous  and  abundant  slag,  a  firebrick 
lining  may  be  necessary. 

(8)  Furnaces  with  Inside  Crucible,  and  no  Forehearth. — These 
may  possibly  be  advantageous  in  smelting  charges,  hard  to  fuse, 
and  yielding  a  small  quantity  of  high-grade  matte,  as  the  higher 
temperature  promotes  better  separation. 

Table  VI.  —Height  of  Blast-furnaces. 


Determining  cause. 

Height. 

Remarks. 

Mattes     and      basic 
ores,  rich  in  iron. 

Relatively 
low, 

8  to  13  feet. 

Because  the  higher  the  furnace,  the 
more  easily  iron  is  reduced.     Thus  for 
smelting  cupriferous-pyrites  with  3  to 
4    per    cent,    of    copper,     a     common 
furnace-height  in  the  United  States  is 
10  feet. 

More  siliceous  ores. 

13  to  16ifeet. 

In    the    United    States,   in   smelting 
acid  ores,  the  height  preferred  does  not 
exceed  14  feet,  for  fear  that  metallic 
iron  might  be  reduced. 

Ores  containing  more 
zinc      than      can     be 
slagged  off,  and  there- 
fore requiring  volatiliz- 
ation. 

Relatively 
low. 

Lest   accretions  might   be  found  in 
the  upper  part  of  the  furnace. 

Ores   rich    in   silica, 
earths,    poor  in    iron, 
and  hard  to  fuse. 

High,  the 

maximum 

being,  sav 

30  feet. 

Exceptionally  used,  as  at  Mansfeld, 
where  there  is  little  fear  of  iron  being 
reduced. 

Smelting  with  char- 
coal as  fuel. 

Not  less  than 
20  feet. 

The     combustion    of     the    charcoal 
having  a  tendency,  to  creep  upwards, 
heat  would  be  wasted,  if  the  furnace 
was  low. 
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11. — Remarks  on  Blast-furnaces. 

(1)  Height, — Generally  speaking,  the  height  of  modern  fur- 
naces varies  from  11  to»30  feet  from  the  floor-level  to  the  throat. 
Some  variations  and  their  determining  causes  are  shown  in  Table 
VI. 

(2)  Starting  Work. — It  is  convenient,  especially  when  blowing 
in  on  a  new,  untried  ore,  "to  start  with  a  charge  or  two  of  good 
basic  slag. 

(3)  Charging. — Fuel  and  ore  are  generally  spread  in  successive 
horizontal  layers  over  the  whole  furnace-area.  Small  charges, 
producing  a  more  thorough  mixing  of  ore  and  fuel,  promote  a 
more  highly  reducing  action  than  large  charges.  Coarse  material, 
forming  a  more  porous  charge,  can  be  fed  thicker  than  fine. 
Large  and  high  furnaces  require  heavier  charges  of  ore  and  fuel. 
With  charcoal,  the  heaviest  charge  is  about  3  cwts. ;  with  coke,  in 
large  furnaces,  it  is  about  24  cwts.,  and  from  26  to  36  cwts.  in  the 
Orford  brick  furnaces,  running  on  cupriferous-pyrites.  Fusible,. 
especially  porous  material,  such  as  ferruginous  slag,  basic  slag, 
copper  matte  or  metals  may  be  fed  in  lumps  of  3  to  12  inches  in 
diameter;  but  a  uniform  reduction  to  3  inches  in  diameter  is 
better. 

(4)  Smelting  Fines. — The  use  of  fines  promotes  the  formation 
of  flue-dust,  choking  of  the  furnace,  irregular  running,  foul  slags, 
and  increased  costs  of  running.  An  increase  in  the  area  of  a 
furnace  greatly  augments  its  capacity  for  smelting  fines ;  and,  in 
a  large  Orford  furnace,  the  presence  of  15  to  20  per  cent,  of  fines, 
is  said  to  produce  no  drawback;  even  50  to  60  per  cent,  of  fines 
may  be  used,  reducing,  but  not  seriously  affecting  the  running. 
Dr.  E.  D.  Peters,  junior,  describes  the  smelting  of  raw  pyrite-fmes, 
technically  called  green  fines,  in  a  furnace  of  this  kind.  Ferru- 
ginous slag,  carrying  1  to  2  per  cent,  of  copper  from  the  concentra- 
tion-fusion of  copper  matte,  is  added,  and  this  roughly  covers  the 
cost  of  its  resmelting,  while  the  large  percentage  of  its  protoxide 
of  iron  neutralizes  the  silica  of  the  raw  fines,  which  are  largely 
oxidized  by  the  great  volume  of  blast.  The  matte  produced  is 
of  very  low  grade,  but  is  easily  calcined  and  forms  vakiable  flux 
for  siliceous  ores.  On  account  of  its  large  quantity,  the  syphon- 
tap  is  necessary.  The  slag  is  always  very  acid,  and  carries  48- 
to  55  per  cent,  of  silica. 
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(5)  Blast. — A  pressure  of  8  to  12  ounces  per  square  inch,  with 
a  tuyere-diameter  of  3  to  5A  inches,  appears  best  suited  to  the 
ordinary  conditions  of  copper-smelting.  With  long-continued, 
high-pressure  blast  and  an  open  charge,  the  heat  usually  creeps 
up  the  furnace,  and  eventually  igniting  the  gases,  produces  a 
flaming  throat.  The  remedy  is  to  lighten  the  blast,  allow  the 
charge  to  sink  3  to  4  feet  below  the  charging-door,  feed  in  one  or 
more  charges  of  fusible  slag,  and  rapidly  refill  the  furnace  with 
its  normal  charge.  The  heated  walls  are  thus  cooled,  after  a 
few  hours  of  light  running.  In  obstinate  cases,  cooling  the  throat 
with  water-spray  is  advantageous. 

(6)  Fuel. — The  percentage  of  fuel  required  depends  on  its 
quality,  the  character  and  size  of  the  charge,  altitude  of  the  locality, 
etc.  In  water- jacketted  furnaces,  with  good  running  and  fair 
coke,  1  ton  of  coke  will  smelt  from  7  to  8*5  tons  of  charge  (ore  and 
flux). 

Mr.  H.  Lang  found  that  the  smelting-value  of  a  given  weight 
of  hard  dry  wood  in  the.  blast-furnace  was  to  that  of  the  same 
weight  of  coke,  as  11  to  27  or  1  to  2yT.  But  replacing  half  the 
coke  by  wood  almost  doubled  the  flue-dust,  reduced  the  furnace- 
capacity  by  one-third,  and  necessitated  a  lighter  blast.  The  chief 
advantages  of  wood  in  Mr.  Lang's  opinion  was  that  more  sulphur 
was  burnt  off,  thus  allowing  more  raw  ore  to  be  added  to  the 
charge. 

Mr.  J.  W.  ]S"eill,  of  Leadville,  Colorado,  trying  bituminous  non- 
caking  and  semi-caking  coal,  in  a  silver-lead  blast-furnace,  found 
that  with  about  27  to  30  per  cent,  of  semi-caking  coal  containing 
7-72  per  cent,  of  ash,  the  slags  appeared  better  reduced  and  hotter, 
the  matte-separation  was  very  good,  the  fuel-combustion  more 
complete  and  the  furnace-running  better,  there  being  less  dust, 
less  loss  by  volatilization,  and  the  furnace-top  was  cooler,  without 
any  diminution  of  the  blast-pressure. 

On  water-gas  as  a  fuel  for  blast-furnace,  see  the  writer's  article 
in  The  Engineer* 

(8)  Dealing  with  C hills.— When  the  bottom  of  the  furnace  is 
chilling  and  the  upper  part  fiercely  burning,  the  remedies  are :  to 
reduce  the  blast-pressure,  so  as  to  prevent  further  chilling  of  the 
half -fused,  cokeless  mass  on  the  hearth ;  to  plug  every  alternate 
tuyere,  so  as  to  give  its  chilled  nose  a  chance  of  remelting;   to 

*  August  17th,  1900,  vol.  xc,  page  153. 
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allow  the  ore-column  to  sink  several  feet ;  and  then  to  add  several 
full  charges  of  coke  and  ferruginous  slag. 

12. — Reverberat(5ry  Furnaces  for  Copper-smelting. 

Other  things  being  equal,  a  siliceous  mixture  or  a  charge  con- 
sisting largely  of  finely-divided  ore  would  induce  the  selection  of 
the  reverberatory  furnace. 

A  leading  feature  of  the  modern  reverberatory  furnace  is  the 
increasing  ratio  between  the  area  of  hearth  and  fire-box  (in  large 
furnaces  15  to  1),  and  between  the  areas  of  the  hearth  and  stack, 
(in  the  largest  furnaces  30  to  1). 

Other  features  of  interest,  as  illustrating  modern  practice  are 
enumerated  by  Dr.  E.  D.  Peters,  junior,  as  follows: — (1)  Rapid 
charging,  by  lessening  the  interval  between  the  charges.  Rapid 
spreading  of  the  charge  over  the  hearth,  by  dropping  the  fresh 
charge  direct  upon  a  pool  of  molten  matte,  kept  in  the  furnace, 
upon  the  liquid  surface  of  which,  the  hot  calcines  quickly  spread. 
(2)  Rapid  slag  skimming,  through  several  doors  simultaneously, 
and  conducting  the  fluid  slag'away  through  launders,  outside  the 
building.  It  is  advantageous  to  begin  skimming,  as  soon  as 
enough  charge  is  fused  to  give  a  fairly  clean  be.d  of  slag.  (3)  Pre- 
heating the  air  admitted,  through  channels  in  the  furnace-brick- 
work. (4)  Using  hot  calcines.  (5)  Tapping  only  once  a  week,  or 
say  after  twenty-four  or  more  charges,  thus  keeping  the  hearth 
well  covered  with  matte,  protecting  it  against  the  intensity  of  the 
flame,  and  by  its  neutral  character,  preventing  the  corrosive  action 
of  the  ferrous  oxide  in  the  charge.  (6)  Accelerating  the  fuel- 
combustion  by  enlarging  the  flue  and  stack-areas,  by  slightly 
increasing  the  grate-area,  and  keeping  the  live  coals  close  up  to 
the  grate-bars.  For  poor  coal,  with  much  ash,  forced  blast  may 
be  advisable.  (7)  Accelerating  fusion,  by  keeping  the  furnace- 
bottom  hot.  This  is  done  by  closing  in  the  vault,  or  building 
without  one.    , 

13. — Remarks  ox  Reverberatory  Furnaces. 
(1)  Charging. — Charging  by  means  of  hoppers,  especially  with 
hot  calcines,  is  accompanied  by  much  dust,  increasing  the  loss  of 
precious  metals.  To  prevent  this  dust  by  checking  the  draught, 
a  flue-damper  may  be  used,  or  an  opening  provided  in  the  stack, 
opposite  but  above  the  flue-entrances. 
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(2)  Hearths. — These  are  preferably  made  by  a  double  process  : 
first  slightly  fusible  sand  over  clay  is  used  for  the  bottom-layer, 
over  which  is  spread  infusible  material,  the  cementation  of  the 
particles  being  effected  by  repeated  smeltings  of  small  charges  of 
fusible  material,  such  as  moderately  basic  slag,  till  the  whole  is 
solidified.  This  upper  hearth,  when  worn  out,  can  be  easily  re- 
moved. All  material  should  be  quite  free  from  organic  matter. 
In  the  case  of  charges  sticking  to  the  bottom,  the  best  remedy  is 
a  large  charge  of  pyrites,  and  the  large  body  of  low-grade  matte, 
so  formed,  quickly  cleans  the  health. 

(3)  Dust-chambers. — Where  the  charge  is  rich,  especially  in 
precious  metals,  dust-chambers  are  advantageous,  but  they  must 
not  be  allowed  to  interfere  with  the  draught. 

(4)  Flues. — The  furnace-Hue  should  be  narrow  at  its  junction 
with  the  furnace,  expanding  as  it  enters  the  stack,  so  as  to  have 
there  at  least  50  per  cent,  greater  area. 

(5)  Stack. — If  a  separate  chimney  is  used  for  each  furnace  and 
there  are  no  surrounding  hills,  etc.,  to  check  the  draught  by  down 
currents,  a  height  of  65  feet  is  enough.  But  if  one  stack  is  used 
for  several  furnaces,  120  feet  may  be  needed.  High  chimneys 
should  be  circular  and  built  from  the  inside  ;  those  up  to  80  feet 
high  may  be  square,  and  built  from  the  outside. 

14. — Wet  Extraction  of  Copper. 

This  method  is  applied  to  :  — (1)  Ores  that  are  too  poor  to  smelt : 
under  favourable  conditions,  to  ores  with  as  little  as  \  to  1  per  cent, 
of  copper;  and  (2)  products  containing  copper,  silver  and  gold. 

The  ores  amenable  to  wet  treatment  include :  (a)  Copper  in 
the  form  of  oxide,  carbonate,  sulphate,  and  phosphite,  or  arseniate, 
can  be  dissolved  by  cheap  solvents,  such  as  ferric  sulphate,  (b) 
Copper  in  the  form  of  sulphide,  admitting  very  slow  and  imperfect 
extraction  by  cheap  solvents,  has  first  to  be  converted  into  a 
sulphate  or  a  chloride,  soluble  by  cheap  solvents,  such  as  water, 
hydrochloric  or  sulphuric  acid,  or  metallic  chlorides. 

In  all  cases,  the  copper  is  precipitated,  as  metallic  copper,  by 
means  of  iron ;  or  exceptionally  as  sulphide  by  sulphuretted  hy- 
drogen ;  or  as  hydrated  oxide,  by  suboxide.  The  iron  is  usually 
metallic,  wrought  iron,  pig-iron,  sponge-iron,  bears,  etc.  Tin- 
plate  clippings  also  can  be  used ;  if  the  copper  is  in  solution  as 
chloride,  the  tin  can  be  separated  as  oxide. 


120  DRY  AND  WET  TREATMENT  OF  COPPER-ORES. 

(1)  Dealing  with,  the  above  more  in.  detail,  it  may  be  said  that 
for  ores  containing  oxide  or  carbonate  of  copper,  such  as  ores  of 
cupric  oxide,  a/mite,  malachite,  arseniate  of  copper,  the  solvents 
used  are  sulphuric  acid,  hydrochloric  acid  or  ferrous  chloride. 
The  two  former  are  very  energetic,  and  if  low  in  price,  should 
be  used  in  preference  to  the  slower  ferrous  chloride. 

A  necessary  condition  for  the  employment  of  acids  is  that  the 
ores  should  not  contain-  notable  quantities  of  other  bodies, 
especially  carbonates,  soluble  in  acids.  Carbonates,  other  than 
those  of  copper,  are  prejudicial  also  to  the  use  of  ferrous  chloride. 
Regarding  the  action  of  these  various  solvents  it  is  noteworthy 
that :  — 

(a)  Sulphuric  acid  readily  dissolves  cupric  oxide,  azurite,  mala- 
chite, and  arseniate  of  copper ;  somewhat  less  readily,  phosphate 
of  copper.  The  acid  is  applied  as  such,  or  as  sulphur  dioxide, 
nitrous  fumes,  and  water-vapour. 

(b)  Hydrochloric  acid  is  preferable  to  sulphuric  acid,  as  it  is  less 
liable  to  form  basic  salts.  The  solutions,  therefore,  contain  little 
free  acid,  and  thus  require  less  iron  to  precipitate  the  copper  than 
solutions  containing  sulphate  of  iron.  On  the  other  hand,  hydro- 
chloric acid  attacks  oxide  of  iron  more  energetically,  and  accord- 
ingly is  less  suited  for  treating  ores  with  much  ferrous  oxide. 

(e)  Ferrous  chloride  is  suitable  for  cupric  oxide  or  copper  car- 
bonates ;  cuprous  oxide  may  be  treated,  if  first  converted  into 
cupric  oxide  by  ignition  in  the  presence  of  air.  The  original  Hunt- 
Douglas  process  has  been  modified  by  dissolving  the  copper  by 
dilute  sulphuric  acid,  and  then  adding  ferrous  or  calcic  chloride 
to  the  solution.  This  method  has  the  advantage  that  ferric  hy- 
drate is  not  formed,  nor  is  silver  dissolved  by  the  weak  sulphuric 
acid,  and  the  copper-precipitation  requires  little  iron. 

(d)  Ferric  sulphate  may  be  used  in  combination  with  sulphuric 
acid. 

(2)  For  ores,  mine  water,  etc.,  containing  copper  as  sulphate, 
the  copper  is  precipitated  from  solution  by  iron.  Sulphuretted 
hydrogen  may  be  used,  when  iron  is  not  obtainable.  The  precipi- 
tated (cemented)  copper,  sulphide  of  copper,  is  dried  in  filter- 
presses,  and  either  roasted  in  the  English  reverberatory,  or  con- 
verted by  hot  air-blast  into  oxide,  and  then  smelted  for  coarse 
copper. 

(3)  For  ores  containing  copper  as  sulphide,  the  first  operation 
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is  to  convert  this  into  soluble  sulphate,  or  oxide,  or  chloride.     The 
first  transformation  is  effected  :  — 

(a)  By  weathering,  without  calcination.  This  natural  oxida- 
tion is  promoted  by  repeated  leaching,  pouring  over  the  heaps  the 
acid  ferric-sulphate  liquors,  left  when  the  copper  is  cemented. 
Generally  several  years  are  needed  to  obtain  even  a  moderate  pro- 
portion of  copper  in  the  form  of  sulphate.  The  extraction  is  some- 
what imperfect,  and  capital  is  locked  up  for  a  long  time. 

(b)  By  slow  calcination — such  calcination  requires  the  ore  to 
contain  proportionately  large  amounts  of  iron-pyrites  and  small 
amounts  of  copper-pyrites.  After  calcination  and  leaching,  the 
heap  is  allowed  to  weather,  so  as  to  convert  the  residue  into 
sulphate.  If  the  ores  are  free  from  gangue,  do  not  decrepitate, 
and  have  sufficient  copper,  the  roasting  is  so  conducted  as  to  con- 
centrate the  copper  sulphide  in  a  kernel,  while  the  sulphate 
remains  in  the  porous  crust,  consisting  chiefly  of  iron  oxide,  and 
is  leached  out.     The  kernels  are  smelted. 

(c)  By  calcination  with  sulphate  of  iron  or  other  easily  de- 
composable sulphates,  such  as  sulphate  of  alumina,  thus  convert- 
ing the  greater  part  of  the  copper  into  sulphate.  The  calcination 
is  done  in  heaps.  The  ore,  say  a  poor  copper-pyrites,  is  crushed 
fine,  made  into  a  stiff  paste  with  cementation-liquors  containing 
sulphate  of  iron,  moulded  into  bricks,  dried,  and  built  up  into 
heaps.  The  leaching  is  done  with  cementation-liquors  from  which 
the  copper  has  been  precipitated. 

(d)  By  treating  the  ore  with  nitrate  of  iron  (Perrino  process). 

(e)  By  treating  the  ore  with  ferric-sulphate  solution — a  method 
proposed  for  decomposing  sulphide  of  copper  for  electrolytic 
extraction. 

The  second  conversion,  namely,  the  transformation  of  copper- 
sulphide  into  oxide,  is  effected  by  calcining  the  crushed  ore. 

The  third  change,  namely  the  conversion  of  sulphide  into 
chloride  is  effected  either  in  the  wet  way,  by  treating  the  ore  either 
with  ferric  or  ferrous  chloride  and  hydrochloric  acid.  The  process 
is  slow  and  advisable  only  when  fuel  is  dear,  or  the  fumes  of  a 
chloridizing  roast  cannot  be  allowed  to  escape  into  the  air.  The 
conversion  of  copper  sulphide  into  chloride  by  ferric  chloride  is 
applied  at  Rio  Tinto  to  cupriferous  pyrites,  with  about  2*68  per 
cent,  of  copper,  and  is  there  known  as  the  Dotsch  process.  The 
result  is  cupric  and  cuprous  chloride  dissolved  in  ferrous  chloride, 
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and  ferric  chloride.  After  precipitation  by  iron,  the  ferric 
chloride  is  regenerated  by  iron.  About  1*34  per  cent,  of  the  copper 
is  converted  into  chloride,  and  leached  out  in  four  months.  Of  the 
rest,  0*86  per  cent,  of  «opper  is  extracted  in  two  years  more,  and 
the  residual  0'48  per  cent,  of  copper  is  lost.  Attempts  have  been 
made  at  Rio  Tinto  to  shorten  the  chlorination  by  first  digesting  the 
ore  with  ferric  chloride  in  vessels,  and  then  treating  it  in  heaps. 
As  the  Dotsch  process^  only  slightly  attacks  iron-pyrites,  the 
leached  ore  can  still  be  used  for  sulphuric  acid  manivfacture.  In 
dry  chlorination,  the  calcination  should  be  conducted  so  as  to  pro- 
duce the  minimum  of  copper  oxide  and  cuprous  chloride,  as  these, 
being  insoluble  in  water,  require  to  be  leached  by  acids.  The 
necessary  conditions  for  this  method  are  that  the  sulphur  does  not 
exceed  1|  times  the  equivalent  of  copper  present,  otherwise  too 
much  salt  must  be  used  and  the  calcination  too  much  prolonged. 
Again,  the  ore  must  not  contain  more  than  6  to  8  per  cent,  of 
copper,  otherwise  the  whole  of  the  sulphide  will  not  be  decom- 
posed. Lastly,  the  temperature  must  not  exceed  low  redness, 
otherwise  too  much  cupric  chloride  would  be  volatilized. 
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The  President  (Mr.  J.  Cf.  Weeks)  proposed  a  vote  cf  thanks 
to  Capt.  C.  C.Longridge  for  his  comprehensive  paper. 

The  resolution  was  cordially  approved. 


Mr.  Jacob  Sharp's  paper  on  "  A  Flash  of  Lightning  at  the 
Lambton  Colliery,  D  and  Lady  Ann  Pits,  on  October  2nd,  1900," 
was  read  as  follows  :  — 
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A  FLASH  OF  LIGHTNING  AT  THE  LAMBTON  COLLIERY, 
D  AND  LADY  ANN  PITS,  ON  OCTOBER  2nd,  1900. 


By  JACOB  SHARP. 


Description  of  Shafts,  etc. — The  D  Pit  is  a  downcast  shaft, 
lined  with  firebrick  lumps,  and  sunk  to  the  Five-Quarter  seam 
at  a  depth  of  300  feet.  The  shaft  is  used  for  winding  coal,  and  is 
fitted  with  steel-rail  guides,  fixed  in  steel  sleepers  attached  to 
wooden  buntons.  The  winding-ropes  are  of  steel,  4|  inches  in 
circumference.  There  is  also  in  the  shaft  a  wrought-iron  pipe  (9 
inches  in  diameter)  conveying  compressed  air  into  the  mine. 
Safety-lamps  are  solely  used  in  both  mines. 

The  Lady  Ann  pit  and  upcast  shaft,  12  feet  in  diameter,  passes 
135,000  cubic  feet  of  air  per  minute  by  a  Waddle  fan.  This 
shaft  is  used  for  coal-drawing,  etc.,  and  is  fitted  with  wooden 
guides.  There  are  three  ranges  of  pipes  in  this  shaft :  steam-pipes, 
7  inches  in  diameter ;  exhaust  steam-pipes,  9  inches  in  diameter ; 
and  water-pipes,  6  inches  in  diameter.  The  hanging-on  is  at  the 
same  level  as  in  the  D  Pit.  The  steel  winding-ropes  are  4£  inches 
in  circumference. 

On  the  road,  G,  between  the  pits,  there  is  a  line  of  rails  for 
traffic  ;  on  the  road,  F,  there  is  a  range  of  cast-iron  pipes,  6  inches 
in  diameter,  used  for  conveying  compressed  air  from  the  D  Pit 
to  the  workings  beyond  the  eastern  curve,  E  (Fig.  1). 

The  hauling-engine,  A,  at  the  Lady  Ann  pit,  is  set  off  the 
shaft  at  a  depth  of  138  feet  below  the  hanging-on. 

The  writer,  at  3*45  p.m.,  on  October  2nd,  1900,  was  standing 
near  to  the  D  pit,  when  a  terrific  crash  of  thunder  broke  immedi- 
ately above  him,  the  lightning  being  intensely  vivid,  and  such  as 
he  had  seldom  experienced.  Upon  consulting  with  the  officials 
about  5  p.m.,  he  received  the  reports  given  herewith :  — 

The  onsetter  at  the  D  pit  stated: — I  was  signalling  by  the 
down  rapper  to  the  Hutton  seam,  below  the  Five-Quarter  seam, 
when  I  received  a  severe  shock  in  my  arm.  Upon  leaving  the 
rapper  and  turning  round,  to  sprag  the  wheels  of  a  tub,  I  saw 
what  I  thought    was  a  lightning  flash,  running  along  the  com- 
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pressed-air  pipes  :  it  seemed  to  travel  about  50  or  100  feet  to  the 
north  and  then  die  out.  I  was  sure  it  was  lightning,  as  I  heard 
it  thundering  very  heavily.     This  occurred  about  3-50  p.m. 

The  hauling-engineman  stationed  at  the  point,  A,  stated :  — 
At  or  about  3'40  p.m.,  as  I  was  bringing  the  full  set  of  tubs  into 
the  shaft-siding,  standing  with  my  left  foot  on  the  tail-drum 
brake-lever  and  the  sfeam-regulator  in  my  right  hand,  I  received 
a  shock  which  affected  me  in  my  legs  and  arms  mostly.  I  also 
noticed  a  bright  blue  light,  flitting  about  the  drums  in  the  engine- 
house. 


Fig.  1. — Plan  of  Five-Quakter  Seam,  showing  the  Main  Roadways,  ad- 
jacent to  the  D  Pit  and  Lady  Ann  Pit,  Lambton  Collieries.  Scale, 
500  Feet  to"*1  Inch. 

The  horsekeeper,  who  was  in  the  stables,  B,  stated: — About 
3*50  p.m.,  while  cleaning  one  of  the  ponies  in  the  stable,  I  noticed 
something  which  appeared  to  drop  from  the  roof  and  burst  upon 
the  floor  giving  a  bright  light.  About  5  minutes  later,  I  again 
observed  a  similar  flash,  but  much  brighter  than  the  former,  and 
a  noise  similar  to  the  report  of  a  revolver  which  seemed  to  come 
from  the  water-pipes.  I  was  alarmed  and  went  out  of  the  shaft, 
and  acquainted  the  overman  with  the  occurrence. 

The  overman,  who  was  standing  at  C,  stated: — At  3'45  p.m., 
I  was  standing  at  the  south  side  of  the  Lady  Ann  shaft  and  facing 
the  stables,  when  suddenly  I  heard  a  report  like  a  heavy  mall  being 
struck  upon  the  air  or  water-pipes,  and  at  the  same  time  saw  a  very 
bright  light.  Thinking  that  it  might  be  some  accident  to  the 
pipes,  I  went  along  the  shaft-siding  to  examine  the  pipes,  and 
while  doing  so  the  horsekeeper  came  up  and  reported  a  similar 
occurrence  in  the  stables. 
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A  workman,  attending  to  the  offtake  and  rapper  signals  on 
the  engine-plane,  at  D,  stated  : — At  3-50  p.m.,  I  was  standing  near 
the  rapper-lever  as  the  full  set  of  tubs  was  coming  out  of  the 
south  landing,  when  I  observed  what  I  thought  was  lightning 
running  along  the  rails,  and  it  seemed  to  jump  up  to  the  roof 
close  to  where  I  was  standing  and  to  travel  in-bye.  About  7  or 
8  minutes  later,  I  was  riding  on  the  full  set  of  tubs  and  on  enter- 
ing the  shaft-siding,  I  again  saw  a  flash  of  light  running  along 
the  tail-rope.  It  seemed  to  cross  the  road  and  strike  against  the 
wall-side  a  few  feet  away,  producing  a  noise  like  a  sharp  clap  of 
the  hands.  When  I  came  to  the  lads  employed  in  the  shaft-sid- 
ing, they  asked  me  whether  I  had  seen  the  lightning  running  along 
the  engine-plane  ? 

The  engine-plane  man,  who  was  stationed  at  E,  stated  :  — I  was 
stationed  at  the  east  off-take,  from  3*30  to  3-50  or  4  p.m.,  and  saw 
no  trace  of  any  fire  or  lightning  at  this  point,  which  I  certainly 
should  have  noticed  had  it  passed  me. 

There  are  no  wires  erected  about  either  pit  for  electric  light- 
ing or  telephoning,  hence  there  can  have  been  no  conduction  from 
that  source.  The  writer,  in  submitting  the  above  statement, 
desires  to  hear  the  opinions  of  members  as  to  the  possible  results 
in  an  upcast  pit,  where  gas  may  be  given  off  at  low  atmospheric 
pressures,  from  lower  and  exhausted  seams,  as  in  the  case  of  the 
Hutton  seam,  in  this  district. 


Mr.  Sydney  F.  Walker  wrote  that  Mr.  Sharp's  report  of 
the  occurrence  of  a  flash  of  lightning  at  the  Lady  Ann  pit,  was 
very  interesting,  inasmuch  as  it  furnished,  in  a  strikingly 
graphic  manner,  an  illustration  of  what  actually  took  place 
whenever  a  discharge  of  high-tension  electricity  occurs.  As 
pointed  out  in  his  (Mr.  Walker's)  paper  on  alternate  currents, 
when  a  current  starts  on  a  conductor,  before  it  can  reach  the 
end  of  the  conductor  it  has  to  furnish  the  magnetic  field  sur- 
rounding the  conductor,  and  to  charge  the  condenser  of  which 
the  conductor  forms  one  coating.  Where  the  tension  is  very 
high — 50,000  volts  and  upwards — the  charge  is  distinctly  visible 
on  the  outside  of  the  conductor,  and  represents  an  actual  con- 
sumption of  energy,  quite  apart  from  the  charge  locked  up  in 
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the  condenser.  The  light  seen  by  the  different  officials  would 
be  undoubtedly  the  charge  forcing  its  way  along,  in  the  opera- 
tion of  charging  the  condensers  of  which  the  different  pipes 
formed  one  side,  the  other  side  being  probably  formed  by  the 
coal-seam  itself.  It  is  not  often  that  visual  evidence  is  obtained 
of  this  gradual  charge.  We  have  been  so  long  accustomed  to 
regard  everything  connected  with  electricity  as  instantaneous, 
that  it  comes  as  a  sort  of  shock  to  be  told  that  any  electric 
phenomenon  is  gradual,  and  takes  a  sensible  time  to  carry  out. 
Yet  what  the  officials  of  the  Lady  Ann  pit  saw  was  the  outward 
and  visible  sign  of  one  portion  of  what  takes  place  whenever  a 
current  of  any  form  starts  to  pass  through  a  conductor.  In  this 
case  the  effects  were  greatly  intensified  and  the  speed  probably 
increased,  owing  to  the  high  tensions  present. 

The  Peesidext  (Mr.  J.  Gh  Weeks)  said  it  was  advantageous 
to  print  Mr.  Sharp's  record  in  the  Transactions.  It  was  by  no 
means  the  first  time  that  lightning  had  descended  a  pit.  In 
the  Tanfield  Moor  case,*  the  Kimblesworth  case,t  and  in  the 
West  Thornley  case,+  the.  matter  was  very  fully  discussed, 
and  it  was  considered  that  the  only  practical  precaution  was  to 
erect,  near  the  pulley-wheels,  a  lightning-conductor,  and  to  be 
sure  that  it  led  either  into  a  running  stream  or  into  good  earth 
to  carry  away  the  electric  fluid.  He  had  pleasure  in  proposing 
a  vote  of  thanks  to  the  writer  for  his  interesting  paper. 

Prof.  H.  Louis  seconded  the  resolution,  which  was  cordially 
approved. 


*  Trans.  X.E.  Inst.,  vol.  xxx.,  page  31. 

+  Ibid.,  vol.  xxx.,  page  129.        %  Ibid.,  vol.  xxxvi.,  pages  47  and  86. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MIXING 
AXD  MECHANICAL  EXGIXEERS. 


STUDENTS'  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

January  19th,  1901. 


Mr.  T.  V.  SIMPSON  in  the  Chair. 


DISCUSSION  OF  ME.  XOEMAX  M.  THORXTOXS  PAPER 
OX  "LONGWALL  METHODS  IN  THE  EASTWOOD 
DISTRICT,   NOTTINGHAMSHIRE."* 

The  Chaieman  (Mr.  T.  V.  Simpson)  remarked  that  Mr. 
Thornton  mentioned  that  in  each  gate-road  "as  an  additional 
precaution,  a  safety-lamp  is  suspended  on  the  inbye-side  of  the 
hurdle-cloth,  as  near  to  the  roof  as  possible."  "Was  the  lamp 
placed  there  to  light  the  place,  or  for  any  other  purpose?  He 
thought  that  in  a  gassy  pit  it  was  a  most  dangerous  place  to 
hang  a  lamp. 

DISCUSSIOX   OF    MR.   THOMAS   T.    SIMPSOX'S   PAPER 

ON     A     "SAFETY-LAMP     CABIX     AT     HEWORTH 

COLLIERY."t 

Mr.    T.    Y.    Simpson    remarked    that    at    a    colliery    using 

1,600    safety-lamps,    he    noticed    that    14    boys    and    men    were 

engaged  in  cleaning  the  safety-lamps,  and  10  men  were  employed 

at  Heworth  colliery.       Each   man   tried   his   lamp   to   ascertain 

whether  it  was  fit  to  take  into  the  mine.     One  great  difficulty  was 

to  get  the  safety-lamps  given  out  and  lighted  in  time.     Any  lamp 

extinguished  in  the  pit  was  re-lighted  at  a  station,  appointed  for 

that  purpose. 


The    meeting   then    terminated. 


Trans.  Inst.  M.E.,   1900,  vol.  xix.,  page  125.    t  Ibid.,  vol.  xx.,  page  17. 
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BORN,    MAY    24TH. 

1819. 

DIED.    JANUARY    22ND,    1901. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  ra  the  Wood  Memorial  Hall,  Newcastle-upox-Tyne, 

February  9th,  1901. 


Mr.   J.  G.   WEEKS,  President,  in  the  Chair. 

DEATH  OF  HER  MAJESTY  QUEEN  VICTORIA. 

The  President  (Mr.  J.  G.  Weeks)  said  that  death  had  taken 
from  them  "  The  Most  High,  Most  Mighty  and  Most  Excellent 
Monarch,  Queen  Victoria."  He  need  not  attempt  to  enumerate 
the  many  virtues  she  had  shewn  during  her  record  reign  ;  but 
the  sympathy  which  she  had  extended  to  those  under  her  rule  in 
periods  of  suspense  and  suffering  had  made  her  wellbeloved,  and 
they  in  that  district  (most  especially  at  the  time  of  the  Hartley 
accident  in  1862)  were  deeply  conscious  of  her  solicitude.  From 
the  changes  in  the  method  of  locomotion,  the  progress  in 
engineering,  and  the  discoveries  in  science  that  had  taken 
place  since  1837,  Her  Majesty's  reign  would  rank  as  a  record, 
beyond  the  mere  fact  of  its  duration.  The  present  greatness  of 
the  British  Empire  had  never  been  equalled,  and  they  knew  to 
what  Her  Majesty  attributed  the  "  Secret  of  England's  Great- 
ness.'" The  Duke  of  Devonshire  said  that  "  there  never  was  a 
character  standing  less  in  need  of  exaggeration,"  and  a  friend  of 
his  (the  President's),  of  equal  age  with  Her  Majesty,  wrote  that 
"  She  was  one,  no  praise  of  whom  could  be  extravagant."  "With 
testimonies  such  as  these,  all  had  felt  deep  and  sincere  sorrow 
at  the  Queen's  death. 


13l>  TRANSACTIONS. 

The  Council  had  stmt  the  following  loyal  and  dutiful  address 
to  His  Majesty  King  Edward  the  Seventh  on  the  occasion  of 
the  demise  of  Her  late  Majesty,  Queen  Victoria,  and  of  compli- 
ments and  congratulations  on  his  accession  to  the  throne:  — 

Wn  f^p  King's  JUBosf  $? rpllpirf  ^IEJajpsfg. 

:Hcm   Gracious   ocvcrciqn, 

The    gforth    of    England    Institute    of    Kining    and 

Mechanical  Engineers,  incorporated  by  Koyal  Charter  in  lMe. 
humbly  beg  to  express  to  Your  ^Tajcotlj  their  profound  grief  and 
Sorrow  at  the  lamented  death  of  Her  >Ie>t  GraClOUo  M;ajc5ti) 
^UCCn  Victoria,  which  ha*  caused  a  deep  feeling  of  pain  and  sadness 
in  Her  lV.7i:lc  Dominions,  and  also  throughout  the  ^f-orld. 

Whilst  giving  expression  to  their  deepest  sympathy  and  condolence 
■with  Ijlour  |pajedtu;  and  all  the  gfembers  of  the  Royal  pamily, 
they  also  humbly  beg  to  convey  to  J^our  1|| ajcotlj  their  sincere  and 
zealous  Wishes  for  the  happiness  and  pro.v:c:-itij  of  Your  l^ajeotu'.S 
Reign,  and  to  assure  gjour  ||f  ajcoty  of  their  deep  devotion  and 
;o;.;alt;|  to  the  Throne 

Witness  our  flands  and  Seal  the  thirty-first  day  of  cTanuary,  1901. 

JOHN  GEORGE  WEEKS,   President. 
M.   WALTON  BROWN,  Secretary. 


THE  LATE  LORD  ARMSTRONG,  C.B. 

The  President  (Mr.  J.  Gr.  Weeks)  said  that  Lord  Armstrong 
was  president  of  the  Institute  from  1872  to  1875.  His  inaugural 
address  was  worth  studying,  and  it  would  be  found  that  they 
had  not  profited  by  the  very  good  advice  which  it  contained. 
"  There  was  no  institution  in  the  city  of  Newcastle-upon-Tyne  or 
in  the  neighbourhood,  worthy  of  support  on  religious,  educa- 
tional, or  philanthropic  grounds,  which  had  not  largely  benefited 
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by  his  assistance.  Among  those  who  have  made  the  nineteenth 
century  remarkable  in  the  history  of  the  world  for  the  wonderful 
advance  of  science  and  the  richness  of  mechanical  invention, 
posterity  will  venerate  Lord  Armstrong  as  one  of  the  most 
famous  and  most  illustrious :  and  his  discoveries  had  made  a 
new  era  in  civilization.'" 

The  members  were  proud  to  have  had  so  distinguished  an 
engineer,  as  the  late  Lord  Armstrong  as  one  of  their  Presidents  : 
and  he  moved  that  a  vote  of  condolence  be  sent  to  Mr.  W.  A. 
"Watson-Armstrong  and  family,  conveying  the  sympathy  of  the 
members  with  them,  in  the  loss  which  they  had  sustained  by 
the  death  of  their  illustrious  relative. 

Mr.  J.  H.  Merivale,  in  seconding  the  resolution,  remarked 
that  the  deceased  nobleman  was  an  engineer  of  extraordinary 
talent,  one  of  the  greatest  that  we  had  had  in  Great  Britain,  and 
as  the  result  of  that  talent  he  had  accumulated  a  fortune,  which 
he  applied  for  the  benefit  of  the  district  in  which  he  lived. 

The  vote  of  condolence  was  unanimously  adopted. 


THE  LATE  MR,  GEORGE  BAKER  FORSTER. 

The  President  (Mr.  J.  G.  Weeks)  moved  that  a  vote  of 
condolence  be  sent  to  Mrs.  Forster  and  the  family  of  the  late 
Mr.  G.  B.  Forster.  He  was  wellknown  to  the  members  per- 
sonally, and  was  identified  with  the  Institute  almost  from  its 
commencement.  He  was  president  from  1881  to  1884,  and  as  a 
proof  how  unremitting  he  was  in  his  attention  to  the  interests 
of  the  Institute,  it  was  stated  that  he  was  present  at  19  out  of  21 
meetings  held  during  his  presidency.  He  took  great  interest  in 
their  discussions,  and  respecting  his  helpful  and  valuable  services, 
he  felt  that  he  could  not  say  enough. 

Mr.  R.  Donald  Bain  (H.M.  Inspector  of  Mines),  in  second- 
ing the  vote  of  condolence,  stated  that  30  years  ago  he  served 
his  apprenticeship  under  the  late  Mr.  Forster's  father,  and  a 
friendship  sprang  up  then,  which  had  been  continued  through- 
out his  life.  Mr.  G.  B.  Forster  had  attained  to  great  eminence 
in  his  profession,  and  was  always  willing  to  give  his  advice  to 
those  who  sought   it.        The  mining   industry,  not  only  of  this 
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district,  but  throughout  Great  Britian,  must  deplore  the  death 
of  so  eminent  an  engineer,  and  a  man  of  such  excellent  personal 
qualities. 

Mr.  A.  L.  Steavenson  (Durham)  also  paid  a  tribute  to  the 
memory  of  Mr.  G.  B.  Forster,  whom  he  had  probably  known 
longer  than  any  member  present.  He  made  his  acquaintance 
in  the  forties,  when  he  was  reading  with  the  vicar  of  Darlington, 
after  that  he  went  to  Cambridge,  and  ultimately  became  a 
mining  engineer.  During  the  past  50  years,  they  had  been  the 
best  of  friends,  and  had  had  many  talks  about  the  affairs  of  the 
Institute.  Mr.  Gr.  B.  Forster  maintained  that  it  was  the  duty 
of  all  members  to  attend  the  meetings,  even  at  some  considerable 
inconvenience  to  themselves,  and  especially  of  the  older  members, 
in  order  that  the  younger  men  might  have  the  benefit  of  their 
experience. 

The  vote  of  condolence  was  unanimously  adopted. 


THE  LATE  MR.  THOMAS  HEPPELL. 

The  President  (Mr.  J.  G.  Weeks)  said  that  the  late  Mr. 
Thomas  Heppell  for  many  years  had  been  actively  connected  with 
the  Institute,  and  as  a  member  of  Council  had  helped  it  in  every 
way  which  lay  in  his  power.  He  moved  that  a  vote  of  con- 
dolence and  sympathy  be  forwarded  to  Mrs.  Heppell. 

Mr.  W.  C.  Blackett  seconded  the  resolution,  which  was 
unanimously  adopted. 


The  Secretary  read  the  minutes  of  ^he  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
January  26th  and  that  day. 

The  following  gentlemen  were  elected,  having  been  previously 
nominated :  — 

Members — 
Mr.  John  W.  Batey,  Colliery  Manager,  Beech  Grove,  West  Ryton-upon-Tyne. 
Mr.    Richard   Henry   Brown,  Civil  and  Mining  Engineer,  Sydney  Mines, 
Cape  Breton,  Nova  Scotia.  Canada. 
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Mr.  John  Colley,  Colliery  Manager,  Green  Mine,  Indwe,  Cape  Colony, 
South  Africa. 

Mr.  Edwin  Coi.lett  Homeksham,  Mechanical  Engineer,  Sons  of  Gwalia  Gold- 
mines,  Leonora,   Western  Australia. 

Mr.  Axel  Larsex,  Civil  Engineer,  128,  Cambridge  Street,  London,  S.W. 

Mr.  Arthtr  Henry  Leech,  Mining  Engineer,  11,  King  Street,  Wigan. 

Mr.  J.  J.  Prest,  (  ivil  Engineer,  Easington,  County  Durham. 

Mr.  Pobert  Dobson  Robinson,  Colliery  Manager,  Tamworth  Collier}7 
Company,  Tamworth,   Warwickshire. 

Mr.  William  Rutherford,  junior,  Assistant  Manager,  South  Derwent 
Colliery,  Annrield  Plain,  County  Durham. 

Mr.  Antonio  de  Satrustegui,  Mining  Engineer,  Barcelona.  Spain. 

Mr.  William  Brumwell  Wilson,  junior,  Assistant  Viewer,  Wheatley  Hill 
Colliery,  Thornier,  R.S.O.,  County  Durham. 

Mr.  Harhex  Robert  Young,  Engineer,  J'enley  Street,  Westport,  New 
Zealand. 

A>sociate  Members — 
Mr.  Arthur  Cecil  Broadbent,  39,  Hyde  Park  Gate,  London,  S.W. 
Mr.  Harold  Hastings  Pavitt,  Greymouth,  New  Zealand. 

Associate — 
Mr.  Samuel  George  Coxon,   Surveyor,  Old  Penshaw,  Fence  Houses,  County 
Durham. 

Students — 

Mr.  George  Dixon,  Mining  Apprentice,  Seghill  Colliery,  Seghill,  Northum- 
berland. 

Mr.  William  Cloustox  Jay,  Articled  Pupil,  Greymouth.  New  Zealand. 

Mr.  Walter  Jones,  Mining  Pupil.  Thornley  Colliery  Office,  Thornley,  R.S.O., 
County  Durham. 

Mr.  Donald  Locke,  Student  of  Metallurgy,  .Anglo- American  Club,  Freiberg 
in  Saxony,  Germany. 

Mr  Regixald  Samuel  Moncrieff  Logan,  Mining  Student,  Throckley 
Colliery,  Newburn,  R.S.O.,  Northumberland. 

Mr.  Donald  MacGregor,  Mining  Apprentice,  Seghill  Colliery,  Seghill, 
Northumberland. 


DISCUSSION  ON  MESSRS.  JOHN  GREGORY  AND  JOHN 
T.  STOBBS'  "NOTES  ON  THE  KCEPE  SYSTEM  OF 
WINDING."* 

Mr.  A.  L.  Steavenson  (Durham)  suggested  that  additional 
danger  was  incurred  by  passing  a  second  rope  down  the  shaft. 
He  had  introduced  a  scroll-drum  in  the  case  of  a  heavy  lift, 
but  he  thought  that  there  might  be  more  liability  to  accident. 

Mr.  F.  R.  Simpson  (Ryton)  said  that  when  the  Koepe  system 
of  winding  was  introduced  in  Staffordshire  considerable  trouble 

*    Trans.  Inst.  M.E.,  1899,  vol.  xviii.,  page  450. 
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was  experienced,  owing  to  the  winding-rope  slipping  on  the  driv- 
ing-pulley; but  eventually,  as  stated  in  the  paper,  it  was  found 
that  the  difficulty  could  be  remedied  by  placing  a  hemp  rope 
in  Hie  tread  of  the  pulley. 

Prof.  Henky  Louis  (Durham  College  of  Science)  asked 
whether  any  special  method  was  adopted  of  recapping  the  ropes 
from  time  to  time.  Like  other  systems  in  which  there  was  a 
rope  underneath  the  cage,  the  weakest  part,  the  cap,  had  to  bear 
the  maximum  strain,  namely,  the  entire  weight  of  the  balance- 
rope,  in  addition  to  that  of  the  loaded  cage. 

The  President  said  the  No.  3  pit  at  Sneyd  colliery  was 
1,110  feet  deep,  and  at  N  their  maximum  speed  of  winding,  as 
much  coal  had  been  drawn  in  an  hour'  as  would  represent  792 
tons  in  an  8  hours'  day  or  99  tons  per  hour.  The  method  of 
changing  the  ropes  was  described  in  the  paper,  and  the  lengthen- 
ing of  the  rope  was  adjusted  by  interposing  about  3£  feet  of 
large-link  chain,  between  the  capping  and  one  of  the  cages,  and 
the  length  of  the  chain  was  reduced,  link  by  link,  as  necessity 
arose. 

Prof.  Louis  said  that  his  question  was  whether  a  length  was 
taken  off  the  end  of  the  rope,  and  the  rope  recapped,  as  was  done 
with  ordinary  winding-ropes  every  few  months. 

Mr.  W.  C.  Blackett  (Durham)  said  that  the  Koepe  system 
of  winding  had  doubtless  to  contend  with  the  difficulty  of  sub- 
jecting the  weakest  part — the  capping'  of  the  rope — to  the  full 
strain  of  the  load,  plus  the  weight  of  the  rope  which  was  hung 
below  the  cage.  Some  few  years  ago,  he  had  an  ordinary  form 
of  socket  prepared,  and  experiments  shewed  that  only  a  com- 
paratively small  portion  of  the  factor  of  safety  of  the  rope  was 
found  in  the  capping — the  ordinary  factor  of  10  being  reduced 
to  5  or  6.  He  had  designed  another  socket,  which  when  sub- 
jected to  the  same  tests,  was  able  to  sustain  the  breaking  strain, 
within  15  or  20  per  cent.  Indeed,  with  the  new  form  of  rope- 
socket,  he  could  break  the  rope,  while  with  the  old  form  of  socket, 
the  rope-end  was  invariably  drawn  out. 

Mr.  John  Gregory  wrote  that  the  additional  dangers  sug- 
gested by  Mr.  A.  L.  Steavenson  and  Prof.  H.  Louis  were  entitled 
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to  serious  consideration,  but  the  result  of  practical  working  of 
the  system  for  18  years  proved  that  such  dangers  were  more 
apparent  than  real.  The  balance  rope,  instead  i  creating 
additional  risk,  had  a  steadying  effect  on  the  cages  and  the 
"tacklers"  being  always  taut,  the  capping  of  the  rope  was 
never  subjected,  on  starting,  to  a  violent  shock,  which  would 
cause  infinitely  more  damage  thereto  than  the  gradually  in- 
creasing load  which  it  was  called  upon  to  bear  when  a  tail  rope 
was  used.  During  the  whole  of  the  time  since  the  adoption  of 
the  Koepe  system,  there  had  not  been  the  slightest,  difficulty  with 
ihe  capping,  and  no  sign  of  weakness  in  this  part  of  the  rope- 
had  ever  developed. 

The  capping  is  similar  to  that  employed  at  the  other  pits 
of  the  Sneyd  collieries,  and  in  view  of  the  interest  attached  to 
this  important  part  of  the  system  it  will  perhaps  be  useful  to 
describe  it  in  detail.  The  rope  is  tightly  wrapped  with  thin 
wire,  %\  feet  from  the  end,  and  the  loose  end  unstranded ;  one- 
third  of  the  wires  are  bent  back  singly,  and  then  a  length  of 
about  10  inches  is  cut  off  the  remainder ;  half  of  these  are  next 
bent  back  and  another  length  of  10  inches  is  cut  off  the  remaining 
wires,  which  are  finally  bent  back.  The  rope-end  is  then  tightly 
wrapped  with  a  single  layer  of  tarred  cord,  and  the  capping.  3| 
feet  long,  is  secured  by  three  rings  driven  tight,  and  by  three  or 
four  rivets  passing  through  the  rope.  Although  the  capping  had 
not  been  renewed  at  regular  intervals,  it  was  done  frequently,  and 
indeed  had  been  rendered  necessary  by  the  gradual  stretching  of 
the  rope,  while  working. 

The  slipping  of  the  winding  rope  referred  to  by  Mr.  F.  E. 
Simpson  did  not  occur  at  Sneyd  Colliery:  and,  in  that  case, 
nothing  was  interposed  between  the  rope  and  the  cast-iron 
driving-pulley,  and  in  addition  the  rope  was  injudiciously  treated 
with  pure  oil.  Since  then,  the  tread  of  the  driving  pulley  had 
been  bedded  with  hemp  ;  and  Archangel  tar  mixed  with  American 
natural  oil  had  been  used  as  the  lubricant  for  the  rope  with 
satisfactory  results. 

Mr.  -J.  T.  Stobbs  (Stoke-upon-Trent)  wrote  that  the  tail  rope 
had  now  been  in  continuous  use  at  Sneyd  Colliery  for  nearly  19 
years,  and  during  that  period  no  accident  had  ever  been  caused 
by  the  appliance.       He  agreed  with  Mr,  A.  L.  Steavenson  that 
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scroll-drums  were  not  suitable  unless  there  was  some  distance 
between  the  drum  and  the  headgear-pulleys ;  and  in  such  cir- 
cumstances they  were  a  source  of  trouble  and  danger,  as  was 
proved  by  their  frequent  trial  and  abandonment.  Prof.  H.  Louis 
stated  that  "  the  weakest  part,  the  cap,  had  to  bear  the  maximum 
strain,''  but  careful  consideration  would  shew  that  the  capping 
only  had  to  bear  the  maximum  load  (namely,  the  weight  of  the 
cage,  chains,  tubs,  mineral,  and  length  of  balance  rope  equal  to 
the  depth  of  the  shaft)  when  the  cage  was  at  or  near  the  surface, 
and  its  velocity  was  approaching  zero.  On  the  other  hand, 
when  any  part  of  the  winding  rope  was  in  the  same  position,  it 
supported  the  same  load  when  the  velocity  of  the  cage  was  much 
greater.  It  will  thus  be  recognized  that  the  weight  on  the 
capping  of  the  rope  never  exceeds  that  on  any  portion  of  the 
winding  rope  between  the  cage  and  the  pulleys. 


The  following  paper  by  Mr.  William  Tattley  on  "  Sinking 
through  Swamp,  Clay  and  Sand  "  was  read  as  follows  :  — 
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SINKING  THROUGH  SWAMP,  CLAY  AND  SAND. 


By    WILLIAM    TATTLEY. 


The  Waikato  coal-field,  Auckland,  New  Zealand,  has  only  one 
workable  seam,  varying  in  the  Huntly  district  from  21  feet  to  60 
feet  in  thickness  (classed  as  brown  coal).  Almost  the  whole  of 
the  measures  in  this  district  are  overlain  by  sand  and  clay,  and  in 
places  by  swamp  containing  large  logs  of  timber.  The  sand  in 
some  pi  its  of  the  field  lies  immediately  on  the  seam,  making 
shaft-sinking  difficult  and  costly  for  the  depths  sunk,  where  such 
conditions  exist. 

When  the  winter  took  the  management  of  the  Taupiri  Extended 
colliery  in  1889,  the  present  winding-shaft,  after  much  difficulty 
and  great  cost,  had  just  been  sunk  through  the  coal.  The  cylinder, 
10  feet  in  inside  diameter,  is  80  feet  in  length  and  is  8  inches  out 
of  plumb,  and  is  cracked  from  the  bottom  upwards  for  a  distance  of 
16  feet,  in  consequence  of  the  pressure.  Large  rings  made  of  56 
pounds  railway  rails  were  put  inside  the  cylinder  to  strengthen  it. 
As  these  rings  reduced  the  size  of  the  shaft  considerably,  making 
it  impossible  to  work  two  cages,  they  were  removed,  and  a  greater 
number  of  rings,  6  inches  wide  and  2  inches  thick,  were  inserted. 
Moreover,  cast-iron  bearers  or  buntons  were  fixed,  4  feet  apart,  in 
the  cylinder,  on  account  of  the  slight  angle  caused  by  the  cylinder 
being  out  of  plumb,  and  7  feet  apart  below  the  cylinder.  The  cast- 
iron  bearers  were  placed  in  the  centre  of  the  shaft,  so  as  to  reduce 
the  space  occupied  by  them  to  a  minimum :  the  entire  space 
between  the  cages  is  only  7|  inches,  comprizing  the  conductors,  3 
inches  thick  each,  and  the  bearers,  If  inches  thick.  By  this  means, 
the  writer  was  able  to  insert  two  cages  carrying  tubs  containing  10 
cwts.  of  coal,  as  well  as  leaving  room  for  the  pumps  and  air-pipes. 

As  the  New  Zealand  Coal-mining  Act  compelled  the  owners 
of  the  mine  to  sink  a  second  shaft  within  18  months  from  the  com- 
mencement of  working  the  mine,  or  to  reduce  the  number  of  per- 
sons employed  to  10,  immediate  preparations  were  therefore  made 
for  sinking  the  second   shaft ;    and   it  was  decided  to   sink  the 
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cylinder  by  hydraulic  pressure,  and  to  use  a  dredge  for  removing 

the  material  from  the  inside  of  the  cylinder. 

A  suitable  site,  about  (100  feet  from  the  winding-shaft  was 
selected,  and  a  bore-hole  put  down,  to  ascertain  the  nature  of  the 
ground,  as  well  as  the  depth  to  the  floor  of  the  seam.  This  informa- 
tion being  obtained,  a  series  of  bore-holes  were  put  down  round 
the  periphery  of  a  circle,  12  feet  in  diameter,  1  foot  apart,  to  a 
depth  of  35  feet,  to  ascertain  whether  there  were  any  logs  likely 
to  obstruct  the  sinking  of  the  cylinder.  These  bore-holes  shewed 
that  a  large  log  was  under  the  selected  site.  Another  site  was 
chosen,  about  130  feet  from  the  first,  and  the  complete  circle  of 
bore-holes  was  put  down  without  encountering  any  obstruction 
(Fig.  1,  Plate  I.). 

Preparations  were  then  made  for  sinking  the  cylinder.  10  feet 
in  inside  diameter,  in  2  feet  sections  and  six  segments  in  a  ring. 
The  horizontal  and  vertical  joints  of  the  segments  are  slightly 
raised  above  the  flanges  for  1  inch  in  width  and  faced  for  the  pur- 
pose of  making  the  cylinder  water-tight,  and  strips  of  white 
flannel  soaked  in  red-lead  and  oil  were  placed  between  the  joints 
(Figs.  5  and  0,  Plate  I.).  The  steel  leader  or  cutter  was  10  inches 
long,  and  at  the  cutting-point  it  was  lh  inches  larger  in  diameter 
than  the  cylinder,  and  built  of  six  segments. 

A  frame,  0  feet  high,  was  erected  to  keep  the  cylinder  vertical, 
whilst  sinking.  Two  kauri  timber  beams,  30  feet  long,  by  30  inches 
by  24  inches,  were  fixed  0  feet  apart,  and  parallel  to  each  other,  10 
feet  above  the  surface  ;  and  at  right  angles  to  these  and  on  the  top  of 
them,  two  other  beams,  30  feet  long  by  24  inches  by  24  inches  were 
similarly  placed,  and  the  outside-edge  of  the  four  beams  was  placed 
directly  over  the  outside  of  the  cylinder.  The  beams  were  intended 
to  apply  pressure  to  the  cylinder  (Figs.  2,  3  and  4,  Plate  I.). 
Twenty  rough  round  piles,  15  inches  in  diameter  and  20  feet  long, 
were  driven  into  the  ground,  leaving  10  feet  of  their  length  above 
the  surface  for  the  purpose  of  carrying  the  beams :  the  piles 
answering  the  twofold  object  of  carrying  the  beams,  and  prevent- 
ing them  from  rising  when  pressure  was  applied  to  the  cylinder. 
The  piles  were  placed  as  far  from  the  cylinder  as  possible,  to  pre- 
vent them  from  being  disturbed  by  any  running  of  sand,  and  this 
accounts  for  the  length  of  the  beams.  When  all  the  piles  were 
driven  home,  the  tops  were  cut  level  and  tenoned,  and  the  beams 
mortised  to  receive  the  tenons.     There  were  three  piles  at  each  end 
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of  the  lower  pair  of  beams,  and  two  piles  at  each  end  of  the  upper 
pair  of  beams,  and  two  wrought-iron  straps,  4£  inches  wide  by 
4  inch  thick  at  each  end  of  the  lower  beams  and  one  at  each  end 
of  the  upper  beams.  The  straps  went  over  the  top  of  the  beams 
and  \\  feet  down  the  sides  of  the  piles,  to  which  they  were  fastened 
by  three  bolts,  \\  inches  in  diameter,  passed  through  each  strap 
and  the  piles.  In  addition  to  this,  iron  rods  were  hung  from  the 
upper  beams  to  carry  a  platform,  upon  which  were  stacked  the 
bricks  intended  for  use  in  walling  the  shaft  below  the  cylinder; 
and  the  weight  of  the  bricks  assisted  in  preventing  the  beams 
from  lifting. 

The  beams  being  fixed  in  position,  the  head-gear  and  plat- 
form, which  were  also  carried  on  piles,  were  erected  and  the 
machinery  for  dredging  and  winding  put  into  position,  the  wind- 
ing-engine about  45  feet  from  the  dredging-engine,  and  on  ihe 
same  side  of  the  shaft  (Fig.  4,  Plate  I.  and  Fig.  9). 

All  the  preliminary  arrangements  being  completed,  sinking 
operations  commenced.  The  leader  or  cutter  was  fixed  in  position, 
and  the  first  section  of  the  cylinder  built  on  it  in  segments  and 
bolted  to  it ;  the  second  section  was  then  built  on  the  first,  and  so 
on;  care  being  taken  to  insert  the  flannel  packing  between  the 
vertical  and  horizontal  joints.  After  building  up  the  cylinder,  so 
as  to  allow  of  the  hydraulic  jacks  being  inserted  between  it  and  the 
beams,  pressure  was  applied  to  the  cylinder  to  force  it  downward  : 
steel  plates  \  inch  thick,  being  placed  between  the  head  of  the 
.jacks  and  the  beams  to  prevent  the  jacks  from  crushing  into  the 
timber  ;  and  wooden  blocks  were  packed  between  the  cylinder  and 
the  jacks  as  required.  After  forcing  the  cylinder  down  to  a 
sufficient  depth,  the  jacks  were  removed,  and  one  or  more  sections 
built  on  to  the  cylinder.  The  jacks  were  then  fixed  in  position 
again,  and  arranged  so  as  to  bring  pressure  to  bear  on  any  part  of 
the  cylinder  most  required  (Fig.  3,  Plate  I.).  This  process  con- 
tinued until  the  cylinder  was  forced  down  to  the  required  depth. 

Whilst  the  cylinder  was  being  sunk,  a  Priestman  dredge  was 
used  inside  it,  the  cutter  being  kept  well  ahead  of  the  dredging  ; 
and  this  contrivance,  together  with  the  water  in  the  cylinder,  which 
rose  to  the  surface,  prevented  the  sand  from  running  into  the 
cylinder. 

As  the  dredge  brought  the  debris  to  the  surface,  a  lurry  carry- 
ing a  truck  passed  under  it,  'and  the  debris  were  dropped  into  the 
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truck :   the  lurry  was  then  pushed  back  from  over  the  shaft,  and 
the  truck  run  to  the  rubbish-heap  and  emptied. 

At  a  depth  of  1G  feet  from  the  surface,  the  dredge  commenced 
to  bring  up  rotten  timber  and  continued  to  do  so,  more  or  less,  to 
a  depth  of  25  feet,  when  a  bed  of  stiff  clay  was  found,  which  offered 
considerable  resistance  to  the  sinking  of  the  cylinder.  It  was 
thought  that  possibly  a  boulder  or  log  of  timber  was  the  cause  of 
the  obstruction,  and  as  it  was  feared  that  the  cylinder  might  be 
forced  out  of  plumb,  if  too  much  pressure  was  used,  the  water  was 
wound  out  of  the  cylinder  and  workmen  were  sent  down  to  clear 
out  the  debris  to  the  cutter.  When  the  point  of  the  cutter  was 
reached,  fire-damp  issued  with  considerable  force  into  the  cylinder. 
Work  was  stopped  for  24  hours  to  allow  the  gas  to  escape,  during 
which  time  the  water  inside  the  cylinder  was  a  seething  mass  of 
bubbles,  and  when  it  abated  work  was  resumed.  At  30  feet  below 
the  surface,  the  cylinder  passed  through  stiff  clay,  after  which  it 
sank  freely  under  the  pressure  of  three  jacks,  of  100  tons,  50  tons 
and  40  tons  power  respectively. 

At  a  depth  of  40  feet,  fine  pumice-sand  was  found  and  the 
surface,  around  the  cylinder,  commenced  to  sink.  Extra  pressure 
was  then  applied  to  the  cylinder,  stiff  clay  was  filled  into  the 
cavities  and  well  rammed,  and  the  cutter  was  kept  well  ahead  of 
the  dredging. 

Down  to  a  depth  of  90  feet,  sand  and  gravel  were  passed  through, 
and  at  that  depth  fire-clay  was  struck.  At  91^  feet,  the  fire-clay 
became  too  hard  to  allow  of  the  cylinder  being  forced  down,  the 
water  was  again  wound  out  of  the  shaft,  and  workmen  sent  down 
to  clear  around  the  cutter,  taking  out  only  sufficient  ground  to 
allow  of  the  sinking  of  the  cylinder,  which  was  forced  down  as  the 
cutter  was  cleared. 

At  93  feet,  soft  sandy  fire-clay  was  cut,  the  cylinder  was  forced 
down  to  this,  the  hard  fire-clay  was  removed  from  the  centre,  and 
the  water  allowed  to  rise  ;  after  which,  dredging  was  resumed,  and 
the.  pressure  of  five  jacks,  three  of  100  tons,  50  tons  and  40  tons  were 
required  to  force  the  cylinder. 

At  98  feet  from  the  surface,  strong  fire-clay  was  met  with,  and 
as  the  cylinder  could  not  be  forced  down  any  further,  the  water 
was  wound  out  of  the  shaft,  a  bore-hole  was  put  down  at  the  bottom 
to  ascertain  the  nature  of  the  strata,  and  a  seam  of  coal,  6  feet 
thick,  was  cut  at  a  depth  of  3  feet.     The  use  of  the  dredge  was 
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discarded,  and  ordinary  sinking  commenced,  the  cylinder  being 
forced  downward  as  the  work  advanced. 

At  106  feet  from  the  surface,  a  suitable  bed  was  obtained  in 
the  coal  for  the  cast-iron  wedging-ring,  16  inches  wide  and  6 
inches  in  height  (Figs.  7  and  8,  Plate  I.),  hollow,  with  strength- 
ening ribs,  open  on  the  inside  of  the  shaft  and  closed  on  the  out- 
side. The  ring  was  wedged,  made  water-tight,  and  fixed  in  such 
a  position  that  a  2  feet  ring  of  the  cylinder  built  upon  it  would 
close  the  space  between  the  ring  and  the  cylinder,  after  taking  off 
the  cutter. 

Anticipating  a  possible  forcing  of  the  fire-clay  from  behind 
the  cylinder  and  a  running  of  the  sand,  when  taking  off  the  cutter, 
wooden  wedges  of  various  sizes  and  shapes  were  sent  down  the 
shaft  before  commencing  to  remove  it  from  the  cylinder.  These 
preparations  having  been  made,  the  first  segment  was  removed. 
As  anticipated,  the  pressure  forced  very  stiff  fire-clay  down  the  out- 
side of  the  cylinder ;  wedges  were  driven  vertically  behind  the 
cylinder,  and  the  running  stopped.  A  second  segment  was 
removed,  and  the  same  process  of  wedging  was  repeated.  As 
there  was  now  room  for  the  insertion  of  a  segment  of  the  closing 
section  of  the  cylinder,  it  was  built  on  the  wedging-ring  and 
bolted  to  the  cylinder.  A  third  segment  of  the  cutter  was  then 
removed,  a  second  segment  of  the  closing  section  of  the  cylinder 
built  on  the  wedging-ring,  and  bolted  to  the  first  and  to  the 
cylinder.  This  process  was  continued  until  all  the  segments  of  the 
cutter  were  removed,  and  the  closing  section  of  the  cylinder 
inserted.  At  no  time  were  more  than  two  segments  of  the  cutter- 
taken  off  before  inserting  another  segment  of  the  cylinder.  After 
inserting  the  closing  section,  wedges  were  driven  between  the 
wedging-ring  and  the  cylinder. 

The  cylinder  is  106  feet  in  length,  and  only  2  inches  out  of 
plumb  at  the  bottom. 

On  completing  the  cylinder-portion  of  the  shaft,  the  heavy 
beams  and  timber  were  cleared  away  on  the  surface,  and  sinking 
in  the  ordinary  way  began. 

The  sinking  of  the  cylinder  was  commenced  on  July  30th, 
1891,  and  was  completed  on  October  19th  of  the  same  year;  but 
as  there  were  stoppages,  caused  by  waiting  for  a  portion  of  the 
cylinder,  amounting  to  25  days,  the  actual  time  occupied  in  sink- 
ing and  completing  the  cylinder  portion  of  the  shaft  was  only  8 
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weeks:  and  15  weeks  from  the  commencement  of  the  sinking  to 
the  completion  of  the  shaft. 

The  total  depth  of  the  shaft  is  204  feet,  and  the  seam  at  this 
point  is  21  feet  thick. 

Two  tenders  were  received  for  labour  only,  the  owners  to 
find  all  plant  and  materials,  one  of  £2,110  ;  and  one  of  £1,724  for 
the  cylinder  portion  of  the  shaft,  and  of  £43  per  fathom  below 
the  cylinder,  which  would  amount  to  £2,41G.  The  actual  cost  for 
labour  was  as  follows  :  — 

£ 
Surface-arrangements,  driving  piles,  fixing  machinery,  etc.  ...  237 
Sinking  and  completing  the  cylinder       ...        ...         ...         ...        433 

Sinking  the  shaft  below  the  cylinder        ...         ...         495 

Total       ...    £1,165 

The  rate  of  wages  paid  was  8s.  per  day  of  8  hours  to  enginemen 
end  sinkers,  9s.  to  chargemen,  and  Ts.  for  surface- workmen. 
The  section  of  strata  sunk  through  was  as  follows  :  — 


No.                         Description 

of  Strata. 

1.   Pumice  sand 

2.   Sand  and  soft  clay, 

with  timber 

3.  Stiff  yellow  clay 

4.   Soft  sandy  clay 

5.   Pumice  sand 

6.  Coarse  gravel     . . . 

7.  Fire-clay 

8.  Soft  sandy  fire-clay 

9.   Strong  fire-clay 

10.  COAL    ... 

11.   Fire-clay 

12.   COAL  * 

Thickness  Depth  from 

cif  St  rata.      Surface. 

Feet.           Feet. 

16 

16 

9 

■25 

5 

.30 

10 

40 

45 

S5 

5 

90 

3 

93 

5 

98 

3 

101 

6 

107 

76 

183 

21 

204 

The  President  (Mr.  J.  G.  Weeks)  said  that  Mr.  Tattley  had 
successfully  conducted  a  very  difficult  sinking  and  he  was  to 
be  congratulated  on  having  found  a  seam  of  coal,  21  feet  thick. 
He  proposed  a  vote  of  thanks  to  Mr.  Tattley  for  his  paper. 

The  resolution  was  cordially  adopted. 


Mr.  H.  1).  Hoskold's  "  Remarks  upon  Prof.  H.  iStroud's 
Paper  on  '  Magnetic  Declination  and  its  Variations  '  "  were  read 
as  follows  :  — 
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REMARKS  UPON  PROF.  H.  STROUD'S  PAPER  ON  "MAG- 
NETIC DECLINATION  AND  ITS  VARIATIONS.'"* 


<**  By  H.  D.  HOSKOLD. 

The  writer  lias  carefully  studied  the  excellent  paper  by  Prof. 
H.  Stroud,  on  "  Magnetic  Declination  and  its  Variations  "  and 
what  Mr.  Beanlands  has  stated  in  reference  to  the  coarse  magnetic- 
needle  readings  of  the  miner's  dial  is  true  in  a  general  sense. 
The  writer  is  also  in  'accord  with  the  statements  made  by  Mr. 
Beanlands  on  February  9th  and  April  27th,  1895. t  An  examina- 
tion of  the  colliery-plans  of  some  of  the  North-of-England  mines, 
and  other  places,  renders  it  difficult  to  understand  clearly  what 
length  of  base-line  Mr.  J.  A.  Ramsay  (Littletown)  meant  when  he 
stated  that  "  the  length  of  which  could  not  by  any  possible  means 
exceed  a  very  small  fraction  more  than  the  diameter  of  the  pit- 
shaft."* 

Referring  to  the  very  valuable  standard  work  on  Mining 
Engineering,  by  Mr.  G.  C.  Greenwell  (whose  vast  professional 
practice  extended  over  more  than  half  a  century)  we  find  that,  he 
stated  that  "  the  system  almost  exclusively  adopted  in  the  New- 
castle coal-field,  and  also,  with  certain  modifications  made  use  of 
pretty  generally  in  Scotland,  Lancashire  and  elsewhere,  is  that 
termed  the  bord-and-pillar,  or  post-and-stall  method  of  working 
coal,"§  he  further  stated  "  suffice  it  to  say  that  the  drift  intended 
for  the  main  outlet  or  rolleyway  from  the  colliery-workings  to  the 
shaft  should  be  driven  with  about  TV  inch  rise  per  yard,  each  way 
from  the  shaft,  and  as  straight  as  possible,  in  order  that  it  may  be 
adapted  to  the  application  of  machinery  as  the  tractive  power  to 
be  used  upon  it."||  The  plans  of  colliery-workings,  illustrated  in 
Mr.  Greenwell's  book,  show  that  the  main  drift  is  a  straight 
line  for  a  considerable  distance  from  the  shafts,  so  that  nothing 
would  be  easier  in  such  cases  than  to  prolong  or  continue  a  survey - 

*  Trans,  Inst.  M.E.,  1894.  vol.  via.,  page  26*. 

t  Ibid.,  vol.  ix.,  pages  26,  28,  221  and  222.  %  Ibid.,  vol.  ix..  page'26. 

§  1869.  page  |96,  and  Plates 56  to  60.  ||   Ibid.,  pages  196  ami  197, 


MAGNETIC  DECLINATION  AND  ITS  VARIATIONS.  147 

line  across  the  diameter  of  the  shaft,  and  as  far  as  may  be  necessary 
along  the  straight  portion  of  the  drift  intended  for  "  the  main  out- 
let or  rolleyway  from  the  collier} -workings/'  so  as  to  carry  out 
Mr.  Beanlands'  system  of  connecting  the  underground  workings 
with  the  surface,  as  also  for  the  general  construction  of  the 
colliery-plan.  It  is  i  ot,  therefore,  surprising  that  he  (Mr.  Bean- 
lands)  found  so  little  difficulty  in  his  surveying  operations. 

Mr.  G.  C.  Greenwell  lectured  upon  mining-engineering  in  1852, 
his  book  appeared  some  years  after,  and  it  is  very  pleasing  to  find, 
as  he  says  in  his  preface,  that  many  works  have  been  laid  out  and 
executed  in  accordance  with  his  recommendations.  During  the 
long  interval  which  had  elapsed,  a  large  number  of  collieries  must 
have  been  opened  in  different  parts  of  Great  Britain,  with  drift- 
roads  from  the  shafts  "  as  straight  as  possible,"  and  also  as  long  as 
possible,  and  one  would  not,  therefore,  expect  to  find,  to-day,  such 
short  and  tortuous  drifts  leading  from  the  shafts  as  was  the  case 
one  hundred  years  ago. 

Mr.  J.  A.  Eamsay  further  said  that,  "  in  taking  a  transit-line 
down  a  shaft  up  to  14  feet  in  diameter,  the  base-line  was  too 
short."*  The  writer  understands  the  sense  of  Mr.  Beanlands' 
paper  to  mean  that  two  marks  were  set  in  the  bottom  of  a  shaft, 
as  far  apart  as  its  diameter  would  allow,  and  that  the  transit- in- 
strument must  be  adjusted  in  such  a  manner  over  the  top  of  the 
shaft  that  finally  the  vertical  hair  in  the  focus  of  the  telescope 
would  bisect  the  two  marks,  that  is,  it  would  be  in  the  same 
vertical  plane,  and  that  when  the  telescope  is  raised  horizontally, 
the  same  underground  line  is  reproduced  at  the  surface,  also  in 
the  same  vertical  plane,  and  permanently  marked,  for  reference 
with  any  other  line.t  Mr.  Beanlands  says  "  by  this  means  the 
underground  survey  can  be  commenced  and  carried  forward  to 
any  extent  by  means  of  the  theodolite. "+  This  could  not,  however, 
be  effected  from  Mr  Ramsay's  base-line  of  14  feet,  "  which  could 
not  by  any  possible  means  exceed  a  very  small  fraction  more  than 
the  diameter  of  the  pit-shaft."§ 

It  appears  to  the  writer  that  no  mistake  or  misunderstanding 
could  have  occurred,  if  it  had  been  stated  that  first  of  all  a 
proper  distance  must  be   selected  along  the  drift  leading  from 

*   Trans.  Iwst.  M.E..  irol.  :x..  page  29. 

t  Trans.  .V.E.  Inst.,  1856,  vol.  iv.,  pages  267  to  270. 

J  Fiid.,  vol.  iv.,  page  267.  §   Trans,  Inst,  M.E,,  vol.  ix.,  page  26. 
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the  shaft  to  the  first  turn  or  angle  in  it,  and  then  a  line  drawn  from 
this  point  to  and  across  the  bottom  of  the  shaft  would  be  a  portion 
of  the  line  represented  by  Mr.  Beanlands'  two  marks  to  be  seen 
from  the  surface,  so  that  whether  the  diameter  of  the  shaft  is  14 
or  10  feet,  is  not  the  whole  of  the  question,  and  unless  in  some  very 
peculiar  cases,  which  Mr.  Kamsay  must  have  had  in  his  mind,  it 
is  impossible  to  see  how  his  arguments  can  apply  adversely  to  Mr. 
Beanlands'  system. 

The  great  facility  and  accuracy  with  which  an  underground 
survey  may  now  be  conducted  by  the  use  of  a  superior  and  specially 
constructed  class  of  surveying-instruments,  as  compared  to  former 
times,  are  advantages  of  no  small  importance  and  value. 

When,  however,  there  are  no  expensive  tunnels  or  drifts 
through  solid  rock  of  'great  length  to  be  constructed,  operating 
from  one  or  more  points  at  the  same  time,  or  to  be  made  to  inter- 
sect a  fixed  point ;  pits  to  be  sunk  from  a  selected  point  at  the 
surface  to  strike  another  given  point  below  ground — from  which 
probably  workings  may  be  commenced  upwards  to  meet  the  down- 
ward sinking,  such  as  have  been  practised  in  the  Fnited  States  ; 
distant  boundary -lines  to  be  defined  with  absolute  precision ;  old 
dams  of  water  in  old  mines 4o  be  searched  for  and  guarded  against ; 
and  accurate  plans,  sections  and  models  to  be  made  ;  then,  for  the 
object  of  saving  time,  expense  and  labour,  nothing  better  than  the 
magnetic  compass  or  miner's  dial  could  be  employed,  and  the 
particular  form  that  such  an  instrument  should  have,  must  be  a 
question  for  the  determination  of  persons  intending  to  use  it. 

The  writer  is,  however,  fully  aware  that  the  magnetic  needle 
has  rendered  great  service  in  advancing  mining  in  past  times, 
and  considering  the  affection — if  the  term  is  allowable — which 
many  persons  possess  for  that  instrument,  it  may  not  be  prudent 
or  convenient  to  abandon  entirely  so  good  an  old  servant  and 
friend.  No  doubt  the  miners  dial  will  always  retain  its  own 
particular  use  and  value,  for  a  certain  class  of  work  in  which  the 
greatest  possible  accuracy  is  not  sought. 

Mr.  James  Henderson  (Truro),  having  read  with  much  interest 
Mr.  H.  D.  Hoskold's  remarks,  was  desirous  of  making  a  few  com- 
ments on  magnetic  readings,  and  the  application  of  the  so-called 
miner's  dial  to  underground  and  surface-surveying'.  In  roomy 
and  extensive  underground  workings,  especially  in  coal-pits,  where 
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large  perpendicular  shafts  are  commonly  used,  the  theodolite  is 
to  be  preferred  to  the  ordinary  dial  in  conducting  a  traverse, 
particularly  when  it  is  required  to  connect  the  workings  with 
objects  on  the  surface,  such,  for  instance,  as  a  distant  shaft  to 
which  it  is  proposed  to  drive  a  level  or  heading  in  order  to  com- 
municate for  ventilation  or  other  purposes ;  but  in  metalliferous 
mines,  where  perpendicular  shafts  are  the  exception  and  not  the 
rule,  the  miner's  dial  is  still  pre-eminent  among  surveying 
instruments,  and  the  great  number  of  strictly  accurate  traverses 
made  by  its  means  bear  witness  to  its  merits. 

Mr.  H.  D.  Hoskold  refers  to  "  coarse  magnetic-needle  read- 
ings," but  there  is  no  reason  for  this  appellation.  A  good  needle, 
scientifically  made,  and  pivoted  on  a  ruby,  with  a  vernier  attached 
to  the  north  end,  enabling  the  operator  to  read  a  bearing  to  at 
least,  2  or  3  minutes,  can  be  procured,  which  would  admit  of  work 
of  great  accuracy  being  effected  through  its  use ;  and  it  is  the  fault 
of  the  surveyor  if  he  uses  one  of  a  coarser  or  commoner  description. 
A  miner's  dial  should  be  treated  with  as  much  care  as  a  watch,  and 
under  such  conditions,  the  surveyor  who  has  one  of  the  description 
suggested,  need  have  no  fear  of  incorrect  resultant  bearings. 

"When  surveying  with  the  miner's  dial  where  magnetic  attrac- 
tion is  found  to  exist,  such  as  when  traversing  over  a  line  of  rails, 
or  even  when  it  is  only  suspected,  back  readings,  as  well  as  forward 
ones,  should  be  taken,  and  the  true  bearing  of  each  draft  worked 
out  by  calculation. 

Thus,  for  example  the  dial  is  supposed  to  have  been  set  up 
at  A,  in  a  level  or  heading  and  a  back  observation  taken  to  Z,  a 
station  or  starting-point  in,  say,  the  centre  of  the  shaft,  giving  a 
bearing  of  2 (15  degrees  42  minutes  ;  a  forward  sight  to  B  would 
then  be  taken,  reading  274  degrees  00  minutes.  After  measuring 
each  of  the  lines,  the  dial  would  be  removed  from  the  stand  at  A, 
and  placed  on  the  stand  at  B,  and  a  back  sight  taken  to  A,  the  bear- 
ing reading,  not  2T4  degrees  OG  minutes  (which  it  would,  had  there 
been  no  local  attraction  caused  by  a  tramway  along  which  the 
traverse  is  supposed  to  be  made)  but,  say  278  degrees  00  minutes ; 
then  a  forward  sight  to  the  stand  with  candle  or  lamp  on  its  top 
at  C ,  giving  a  compass-reading  of  256  degrees  40  minutes.  Then, 
again,  the  dial  would  be  shifted  to  C,  whence  the  bearing  was 
264  degrees  33  minutes  on  looking  back  to  B ;  the  stand  at  A  hav- 
ing,-in  the  meantime,  been  set  up  in  a  new  position  at  D.     The 
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fore-bearing  to  D  was  272  degrees  00  minutes.  Now  at  D,  it  is 
supposed  there  are  no  rails,  these  having  been  taken  up  and  re- 
moved to  some  distance,  say  not  less  than  30  feet,  to  afford  an 
opportunity  of  obtaining  an  accurate  bearing.  When  the  dial  was 
removed  from  its  stand  at  C  and  placed  on  a  stand  at  D,  the  back 
observation  which  was  taken  to  C  gave  the  true  bearing  of  269 
degrees  30  minutes  and  the  forward  one  to  E,  also  of  course  true, 
of  274  degrees  15  minutes,  and  so  on  for  any  required  distance. 


Table  I. — Survey  of  the  Frame  Mine  ;  Date,  June  12,  1900,  by  James 
Henderson,  with  Dial  No.  7  ;  Plan  No.  3,423.  From  Station  in  Centre  of 
Engine-shaft,  at  the  130  Fathoms  Level. 
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Bearing. 
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tance. 
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Dgs.  Min. 
265  42 
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264  33 
269  30 

Dgs.  Min. 

274  06 
256  40 
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274  15 
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— 

— 

274    15 

1,077  45 

1,077  01 

*  No  attraction  at  station  D. 
The   difference  between   the   sums  of   the   back -bearings   and    of   the   fore- 
bearings  is  44  minutes.     The  true  bearing  of  the  first  line,  ZA,  is  274  degrees  59 
minutes  ;  and  the  true  bearing  of  the  last  line,  DE,  is  274  degrees  15  minutes. 

In  a  long  traverse,  it  is  advisable  to  check  the  accuracy  of  the 
readings  recorded,  by  repeated  true  bearings.  The  use  of  three 
tripod-stands,  and  two  candlesticks  or  lampholders  is  strongly 
recommended,  if  not  almost  indispensable.  The  term  back-sight 
implies  an  observation  taken  with  the  operator's  eye  at  the  forward 
or  leading  end  of  the  pair  of  sights. 

Table  I.  is  the  copy  of  a  leaf  from  the  dialling-book  used  in  the 
foregoing  supposed  traverse,  with  the  calculated  true  bearings 
worked  out.  The  figures  in  Table  I.  represent  the  result  of  a 
traverse  of  a  heading  of  so  level  a  character  as  not  to  affect  the 
horizontal  measurements. 

The  diallings  shown  in  Table  II.,  however,  are  supposed  to 
have  been  taken  in  a  diagonal  or  underlying  shaft  for  a  part  of 
the  distance  where  the  movement  of  the  pump-rods  compel  the 
observer  to  throw  off  the  needle  and  record  the  angles  on  the 
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theodolite  principle.  It  will  be  noted  that  a  true  bearing  can  be 
taken  at  any  station,  and  not  necessarily  at  the  beginning  or  end 
of  the  traverse,  as  exemplified  in  Table  II.  (Fig.  1). 

Table  II. — Survey  of  the  Frame  Mine  ;  Date,  June  12th,  1900,  by 
James  Henderson,  with  Dial  No.  7  ;  Plan  No.  3,424.  From  Station 
in  Centre  of  Engine-shaft,  at  the  130  Fathoms  Level.  Shaft,  13 
Feet  6  Inches,  Underlying  South. 
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'  Calculated. 

The  difference  between  the  sums  of  the  back-bearings  and  of  the  fore- 
bearings  is  53  degrees  50  minutes.  The  bearing  of  the  line  CD  is  165  degrees  34 
minutes  ;  and  the  true  bearing  of  the  line  JK  is  111  degrees  44  minutes. 

The  correctness  of  the  working  out  of  the  true  bearings  in 
Table  II.  is  proved  by  adding  up  the  back  and  fore-bearings.  If 
the  sum  of  the  back -bearings  be  greater  than  the  sum  of  the  fore- 
bearings,  deduct  their  difference  from  the  bearing  of  the  first 
draft,  and  the  result  will  be  the  bearing  of  the  last  one.  Thus,  the 
total  of  the  back-bearings  in  Table  II.  is  710  degrees  01  minutes  ; 
and  that  of  the  fore-bearings  is  656  degrees  11  minutes.  Now,  if 
the  difference,  53  degrees  50  minutes,  be  deducted  from  the  bear- 
ing of  the  line  CD,  165  degrees  34  minutes,  it  gives  the  true  bear- 
ing of  the  line  JK,  111  degrees  44  minutes.  If  the  total  of  the  fore- 
bearing  exceeds  that  of  the  -back-bearings,  the  difference  must  be 
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added  to  the  first  bearing,  and  the  true  bearing  for  the  last  line 
will  be  given.     A  similar  check  is  shown  in  Table  I. 

It  is  too  often  customary,  when  surveying  with  the  miner's 
dial,  to  throw  off  the  needle  when  local  attraction  occurs,  and 
to  continue  the  traverse  with  the  parallel  plates  of  the  instrument, 
as  with  the  theodolite,  but  the  writer  does  not  altogether  recom- 
mend the  proceeding,  for  the  simple  reason  that  the  ordinary  dial 
is  too  often  mounted  on  a  defective  tripod,  which  from  age  or 
bad  usage  has  become  crippled  or,  at  all  events,  shaky,  and  liable 
to  the  effects  of  torsion  caused  by  loose  joints.  Hence,  if  the 
slightest  lateral  movement  takes  place  in  the  tripod-head  on 
which  the  dial  revolves,  it  is  obvious  that  a  correct  angle  cannot 


Fig.  1.  —Plan.     Scale,  S3;1,  Fkkt  to  Inch. 


be  obtained,  and,  in  his  (Mr.  Henderson's)  opinion,  serious  errors 
have  occurred  in  consequence.  Whereas,  however  imperfect  the 
tripod-heads  may  be  when  back  and  fore  compass-bearings  are 
taken,  the  latter  are  not  affected.  In  point  of  fact,  the  observer 
is  working  with  a  magnetic  base  for  each  draft,  instead  of  depend- 
ing on  the  rigidity  of  the  stands,  and  so  long  as  the  needle  of  the 
dial  is  in  perfect  order,  so  will  his  traverse  turn  out  as  regards 
accuracy. 

It  is  important  that  either  the  same  compass  should  be  used 
in  an  underground  survey  as  at  the  surface  in  connection  with 
it,  or  their  differences  if  any,  should  be  ascertained;  and  it  is, 
also,  a  matter  of  importance  that  both  surveys,  underground  and 
surface,  should  be  made  as  nearly  as  possible  at  the  same  period, 
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to  avoid  differences  which,  might  arise  from  variations  of  the 
needle  in  the  interval. 

The  annual  variation  of  the  needle  can  be  readily  ascertained 
by  the  following  simple  means.  The  surveyor  has  merely  to  place 
his  dial  at  precisely  the  same  spot  every  year  or  at  any  inter- 
mediate time,  turn  his  sight  to  some  distant  wellknown  object, 
take  the  bearing,  and  compare  it  with  that  of  preceding  years, 
when  the  variation  will  be  at  once  ascertained.  It  would  tend  to 
facilitate  niine-surveying  operations  considerably,  if,  in  the 
vicinity  of  mines,  stones  or  other  permanent  marks  were  set  up  in 
the  precise  direction  of  the  true  meridian.  By  fixing  the  dial  at 
one  of  these  marks  and  looking  to  the  other,  not  only  could  the 
annual  variation  be  ascertained,  as  before  described,  but  the  actual 
declination  of  the  compass  from  the  true  north-line  could  be 
registered  with  the  greatest  ease. 

The  diurnal  or  daily  variation  of  the  needle  is  of  less  conse- 
quence, being  very  slight,  but  even  this  could  be  overcome  by  tak- 
ing the  bearing  both  at  the  surface  and  underground  at  the  same 
preconcerted  hour  of  the  day,  if  it  were  necessary  to  connect,  for 
any  purpose,  objects  on  the  surface  with  underground  works,  and 
thereby  to  ascertain  their  relative  positions. 

There  is  no  necessity  for  disfiguring  a  working-plan  of  a  mine, 
by  covering  it  over  with  magnetic  meridian  lines  to  plot  from 
year  after  year.  The  operator  should  discover,  in  the  way  indi- 
cated, the  variation  of  the  compass-needle  from  the  first  line, 
magnetic  or  true  meridian  as  the  case  might  be,  and  make  the 
requisite  alteration  in  each  of  the  bearings  of  his  drafts,  and,  then, 
plot  them  in  the  usual  way  with  a  protractor,  or  preferably,  calcu- 
late the  whole  b}"  co-ordinates.  This  it  is  unnecessary  to  state,  is 
the  most  accurate,  indeed  the  only  strictly  accurate,  method  of 
recording  the  result  of  a  survey. 

There  are  several  instruments  of  modern  invention  which  have 
been  recently  adopted  by  mine-surveyors  to  take  the  place  of  the 
miner's  dial,  several  of  them  of  great  merit.  Admirable  work 
has  been  done  through  their  use,  yet,  after  all,  so  far  as  metal- 
liferous mines  generally  are  concerned,  the  miner's  compass  must 
be  resorted  to,  in  order  to  give  the  polarity  of  the  whole  of  the 
survey  where  such  instruments  are  used,  whether  at  the  surface 
or  underground ;  and,  consequently,  the  dial  is  the  instrument 
which  ought  to  have  the  -credit  for  the  results  thus  obtained. 
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In  a  recently  published  work  on  mine-surveying,  its  author, 
in  describing  the  use  of  the  miner's  dial,  while  speaking  in  no 
disparaging  terms  of  the  instrument,  indeed,  on  the  contrary, 
rather  commending  its  use  than  otherwise,  but  for  ordinary 
purposes  only,  says  "  of  course  everything  of  the  nature  of  tools, 
rails,  and  sleepers  leaning  against  the  side  of  the  drivage,  trams, 
etc.,  should  be  removed  to  a  safe  distance ;  but  as  regards  the 
road  such  removal  is  not  in  the  least  necessary."  Such  a  state- 
ment must  astonish  any  surveyor  who  has  had  much  practice  with 
a  dial,  and  wishes  to  do  or  has  done  precise  work  through  its 
means.  The  bearings,  taken  under  such  conditions  would  be 
utterly  valueless,  except  to  show  that  attraction  existed.  The 
effects  of  this  attraction  must  be  overcome  by  back  and  fore 
observations  in  the  manner  previously  described.  No  wonder 
that  fault  is  found  with  the  miner's  dial,  when  the  real  culprit 
is  the  man  who  so  misuses  it. 

He  (Mr.  Henderson)  repeated  his  assertion  that  the  miner's 
dial,  if  properly  constructed,  and  used  with  care,  could  not,  in 
cases  where  no  direct  communication  can  be  established  with  the 
surface  permitting  of  the  use  of  a  theodolite,  be  surpassed  for 
accuracy  and  reliability,  and  the  very  many  instances  in  which 
he  had  most  successfully  applied  this  instrument  in  very  intricate 
traverses  of  great  variety  induced  him  to  stand  forth  boldly  as  one 
of  its  champions. 

Mr.  H.  D.  Hoskold  wrote  that  it  was  pleasing  to  find  Mr. 
Henderson  concordant  and  justifying  his  principles  by  his  practice 
and,  at  the  same  time,  admitting  that  the  theodolite  was  superior 
to  the  miner's  dial  for  some  kind  of  work.  He  (Mr.  Hoskold) 
could  not  see  any  reason  to  induce  him  to  extend  his  views  more 
than  he  had  done  on  various  occasions  and  places,  upon  the  sole  use 
of  the  magnetic-needle. 

Prof.  H.  Stroud  (Durham  College  of  Science)  wrote  that  Mr. 
Hoskold  had  contributed  a  useful  summary  of  the  points  referred 
to  in  the  various  papers  and  discussions  on  mine  surveying. 
The  laying  down  on  a  colliery-plan  of  the  true  meridian  seems 
obviously  desirable.  In  America,  it  is  the  universal  custom. 
Even  when  this  is  done,  the  compass-needle  will  no  doubt  prove 
of  considerable  service  under  many  circumstances ;   but  the  user 
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must,  of  course,  clearly  understand  the  variations  to  which  the 
magnetic  declination  is  subject. 

The  President  moved  that  a  vote  of  thanks  be  accorded  to 
Mr.  Hoskold  for  his  interesting  paper. 

Prof.   H.   Lons   seconded  the   motion,   which   was   cordially 
approved. 


Mr.  H.  D.  Hoskold's  "  Remarks  upon  Mr.  A.  L.  Steavenson's 
paper  on  '  The  Mode  of  obtaining  a  True  North  Line  '  "  were  read 
as  follows :  — 
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REMARKS  UPON  MR.  A.  L.  STEAYEN SON'S  PAPER  ON 
"  THE  MODE  OF  OBTAINING  A  TRUE  NORTH  LINE."* 


By  H.    D.    HOSKOLD. 

Referring  to  Mr.  Steavenson's  very  ingenious  and  useful  paper 
"  The  Mode  of  Obtaining  the  True  North  Line,"* — as  Mr.  Bean- 
lands  stated — there  are, several  modes  of  setting  out  such  a  line, 
that  by  the  altitude  of  the  sun  or  other  celestial  body,  calculating 
the  azimuth  being  the  most  common  ;  but  the  writer  prefers  the 
mode  by  equal  altitudes  of  a  planet,  more  especially  of  a  star,  ob- 
served on  each  side  of  the  meridian,  half  the  intervening  horizontal 
arc  indicating  a  point  in  the  astronomical  meridian.  Apart  from 
the  apparent  inconvenience  of  having  to  wait  a  little,  in  order  to 
obtain  the  second  contact  of  the  star  with  the  centre  of  the  cross- 
hairs in  the  focus  of  the  telescope  of  a  transit-theodolite,  this  is 
a  very  superior  method,  possessing  the  advantages  of  being  inde- 
pendent and  free  from  effects  of  latitude-declination  of  the  sun 
and  such  elements  as  usually  enter  into  the  calculation  when  the 
azimuth-problem  is  adopted.  A  similar  result  would  be  obtained 
by  observations  of  the  sun,  east  and  west  of  the  meridian  ;  but, 
in  this  case,  an  allowance  would  have  to  be  made  for  change  of 
declination  during  the  interval,  involving  also  the  latitude  of  the 
place  in  the  calculation.  All  such  problems  as  refer  to  time, 
azimuth,  and  meridian-determinations  are  exhibited  in  Simms' 
Mathematical  Instruments,  183b" ;  Butler  Williams'  Practical 
Geodesy,  1843  ;  Smith's  and  Thuillier's  Indian  Surveying,  1851 ; 
Rankine's  Civil  Engineering,  1862 ;  Hoskold's  Mine  Surveying, 
etc.,  1863  ;  and  Erome's  Trigonometrical  Surveying,  1873  ;  earlier 
and  more  modern  works  upon  astronomy,  geodesy,  etc.  It  is, 
therefore,  difficult  to  understand  what  Mr.  Steavenson  meant  when 
he  stated!  "  that  during  all  these  40  years  .  .  no  one  has  at 
any  time  supplied  the  much-felt  want  of  the  means  for  obtaining 

*   Trans.  Inst.  M.E.,  1895,  vol.  x.,  pages  53  to  61. 
t  Ibid.,  vol,  x.,  page  54. 
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the  true  north  line."  Probably,  however,  he  meant  to  convey  the 
idea  that  nothing  upon  the  subject  could  be  found  written  by  any  of 
the  members  in  the  Transactions  "  during  all  these  40  years." 

During  the  last  16  years,  the  writer,  in  his  official  capacity,  has 
had  extensive  experience  with  so-called  good  watch  and  chrono- 
meter timekeepers,  by  the  most  renowned  makers  ;  and  when  en- 
gaged upon  explorations  for  mining,  geological,  geodetical  and 
other  scientific  matters  in  the  high  altitudes  of  the  Argentine  Re- 
public, the  erratic  behaviour  of  such  instruments  was  very  curious 
as  well  as  perplexing.  It  was  found  that  change  of  altitude  pro- 
duced acceleration,  and  variable  rates,  while  sudden  oscillation  or 
jerks  had  the  contraiy  effect.  Considering  this,  as  also  the  precise 
attention  required  in  reading  off  fractions  of  time  to  correspond- 
ing altitudes,  and  the  great  facility  with  which  small  errors  creep 
into  the  work,  the  writer  is  inclined  to  agree  with  the  sense  of 
Mr.  Beanlands'  remarks  concerning  Mr.  Steavenson's  mode  of 
determining  the  astronomical  meridian.  If  the  gun  at  South 
Shields,  to  which  Mr.  Steavenson  refers,  was  fired  for  the  purpose 
of  giving  the  time,  namely,  noon  (and  probably  to  be  wired  to 
other  places)  some  9'5  hours  must  have  elapsed  before  Mr. 
Steavenson  took  his  observation  of  the  star;  but  he  does  not 
mention  anything  about  the  rate  of  the  watch  which  he  used  during 
that  interval,  or  its  effects  upon  the  time  as  affecting  the  position 
of  the  meridian-line. 

The  mode  of  setting  out  the  true  meridian-line,  exhibited  in 
Mr.  Steavenson's  paper,  is  no  doubt  sufficient  for  most  ordinary 
purposes  ;  but  it  would  have  been  more  accurate  if  the  timekeeper 
employed  had  been  rated,  and  the  latitude  and  longitude  of  the 
given  place  determined  by  actual  observation  and  calculation,  and 
not  obtained  from  a  map  which,  for  many  reasons,  could  not  afford 
such  elements  with  such  absolute  precision. 

Students  in  the  profession  desirous  of  setting  out  the 
meridian  by  the  mode  advocated  by  Mr.  Steavenson,  and  wishing 
to  observe  afterwards  the  transit  of  the  same  star  on  various 
successive  nights,  for  time  or  meridian  purposes,  should  remember 
that  the  mean  solar  day  is  longer  than  the  sidereal  day  by  3 
minutes  55*91  seconds  of  mean  solar  time,  consequently  the  same 
star  would  return  to  the  meridian  or  other  given  altitude  at  the 
same  place  3  minutes  55*91  seconds  earlier  each  day  than  it  did  on 
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the  preceding  one.  This  acceleration  of  the  star  offers,  therefore, 
all  that  is  required,  in  order  to  determine  the  astronomical 
meridian  with  the  use  of  a  transit-theodolite,  and  well  regulated 
chronometer,  or  half-chronometer  watch,  as  also  to  determine  the 
rate  or  gain  of  the  timekeeper  at  the  same  time.  The  plan  to  be 
adopted  is  that  of  equal  altitudes  of  the  same  star  on  each  side 
of  the  meridian. 

Hrs.  Mins.  Sees. 
Suppose  an  altitude  is  taken  of  the  star  to  the  east  of  the 

meridian  at         ...         ...         7     10     35 

And  an  equal  altitude  is  taken  of  the  star  to  the  west  of  the 

meridian  at         ...         ...         ...         ...    +11       9     30 

The  sum  of  the  times  of  observations  is  .. .         

The  half-sum  of  the  times,  and  the   time  of  meridian  passage 

of  the  star  is 
The  acceleration  of  the  star  in  24  hours  is 

The  time  of  the  star  passing  the  meridian  on  the  following 
nitrht  is    ... 


The  interval  between  the  two  observations  is  3  hours  58 
minutes  55  seconds,  during  which  time  the  star  passed  over  a 
certain  horizontal  angle,  which  is  defined  by  the  two  observations 
upon  the  divided  limb  of  the  transit- theodolite ;  and  if  the  verniers 
are  made  to  coincide  with  the  middle  point,  or  half  the  horizontal 
angle,  taking  care  not  to  disturb  the  instrument  in  position,  the 
vertical  hair  in  the  telescope  will  indicate  the  direction  of  the 
astronomical  meridian,  which  may  be  permanently  set  out  upon 
the  surface.  This  mode  does  not  involve  by  necessity  a  considera- 
tion of  latitude,  longitude,  nor  a  previous  determination  of  time. 
However,  it  is  necessary  to  obtain  a  proof  of  the  accuracy  of  the 
operation,  and  as  the  time  was  noted  at  each  altitude  by  a  chrono- 
meter, we  have  independent  means  of  proving  the  previous  opera- 
tion on  the  following  night.  To  perform  this,  the  transit-theodo- 
lite should  be  planted  over  the  same  station,  nicely  adjusted,  and 
the  vertical  hair  directed  to  the  same  star  some  10  or  15  minutes 
before  its  meridian  passage,  and  kept  upon  it  until  an  assistant 
gives  notice  that  there  are  only  a  few  seconds  of  the  time  to  run, 
and  when  he  gives  the  word  "  stop,"  the  9  hours  6  minutes  659 
seconds  will  have  elapsed,  and  the  observation  is  concluded.  The 
assistant  should  give  the  word  "  stop  "  about  2  seconds  before  the 
time  has  elapsed. 
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If  the  telescope  he  now  Drought  down  to  the  horizontal,  its 
vertical  hair  should  strike  through  the  centre  of  the  permanent 
niark  previously  fixed  in  the  meridian.  If  it  disagrees,  an  error 
has  been  introduced,  and  the  operation  should  be  repeated  on 
following  nights.  Then,  for  the  rate  of  the  timekeeper  we  also 
have 

Hrs.  Mins.  Sees. 
The  chronometer  showed  the  difference  of  the  star's  return  to 

the  same  altitude  in  the  inter val  of  24  hours        ...         ...  0     4       3 "37 

The  true  difference  of  the  time  of  the  return  of  the  star  or 

acceleration  in  24  hours  is       ..         ...         ...         ..  ...        -0     3     55  91 


The  difference  in  time,  and  the  loss  of  rate  of  the  chronometer 

in  24  hours  is    ...         ...         ...         ...         ...  ...         ...  0     0       7*46 


This  is  one  of  the  most  interesting,  facile,  and  accurate  modes 
known  to  the  writer,  of  setting  out  the  astronomical  meridian,  as 
also  of  determining  the  rate  of  a  timekeeper,  and  it  may  be  em- 
ployed at  any  time  when  the  atmosphere  is  clear  and  the  star  has 
sufficient  altitude.  Xatuially  this  implies  that  the  operation  is 
better  performed  on  a  dark  than  on  a  light  night. 

Independent  of  the  constant  personal-error  equation,  in  read- 
ing finely-divided  mathematical  scales,  the  probable  accidental 
error  in  appreciating  the  exact  instant  of  contact  of  the  star  with 
the  vertical  hair  in  the  telescope  would  not  exceed  more  than 
0'080  to  0-094  second  of  time :  but  when  observations  are  made 
upon  the  larger  planets  and  the  sun  or  the  moon,  it  would  ex- 
ceed that  quantity.  When  a  star  is  observed,  this  error  is  too 
insignificant  to  affect  the  time  or  the  position  of  the  meridian. 
This  method  seems  therefore  to  leave  nothing  to  be  desired  in 
point  of  simplicity  and  precision.  It  should  be  noted  that  any 
change  of  the  atmosphere  during  the  interval  of  time  which 
elapses  between  the  two  observations  would  affect  the  second 
altitude,  requiring  the  application  of  a  very  small  correction  :  but 
it  would  be  too  insignificant  to  affect  the  middle  point  or  direction 
of  the  meridian  in  a  sensible  degree,  and,  except  for  excessively 
fine  geodotic  surveying-operations,  may  be  neglected. 

The  rule  by  the  sun  is  as  follows  :  — To  the  logarithm  of  half  the 
change  of  the  declination  of  the  sun  during  the  interval  of  the 
observations,  add  the  logarithm  secant  of  the  latitude,  and  also 
the  logarithm  cosecant  of  half  the  interval  of  time  elapsed,  con- 
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verted  into  arc.  the  sum,  minus  20  in  the  index,  will  }•■ 
logarithm  of  the  correction  in  se:  e. 

-fore,   that   D  —  )        -   "he   difference  of  the 
?un"s  declination  during  the  interval  of  time  between  the  two 
altitudes,  and    T  -         -    ue  interval  of  time  itself,  then,  for  the 
amount  of  correction,  we  should  have  §  <D  —  1'    sec  lat. 
|    T  -T  . 

The  elements  required  are  the  latitude.  50  degrees  0  minutes 
nd :  interval  of  time.  4  hours  30  minutes  0  second.  Half 
the  interval  is  2  hours  15  minute-  -  nd.  Measured  hori- 
zontal angle  between  the  altitudes.  140  degrees  16  minut-.  -  2 
-econds.  The  half,  or  middle  point  is  73  degrees  8  minutes  10 
seconds.  Hourly  change  of  sun"s  declination  is  70  seconds, 
and  during  half  the  interval  :-  7b  nds. 

Also  we  have;   I»  -  1»    =          75 1    sands,  and  ...     log.                   =  1-S393209 

_-  Bee  0  minute  0  second,  and                      _  t        =  10*1 

T    —  T    =  2  boon  15  ininutej      -  =  37 

;nd.  and             ...                     _  >at    =  10*2155529 


The  correction  required  is  1         _"        0 nds.  and  _  =     2*246£ 

"_"  aL?  2  minutes  56-52  ">  seconds. 

- 

The  direction  of  the  middle  point. .or  meridian  u  ...  73     - 

The  correction  due  tc  is      I  declination  is   ...  ...  0    2    56*523 


The  true  direction  of  the  meridian  is  ....  5     13'47-"> 


The  instrument  =hould  be  made  to  indicate  73  degrees  5 
minutes  1347"  lg;   the  vertical  spider-line  in  the  focus  of 

the  telescope  would  then  point  out  the  direction  of  the  meridian. 
It  must  be  remembered  that  when  the  sun  is  advancing  north- 
wards, the  middle  point,  or  apparent  meridian,  is  too  much 
to  the  we-t  by  the  amount  of  the  correction,  and  when  the  sun  is 
receding-  from  the  north  pole,  the  contrary  lb  the  case. 

No  more  advantage  would  accrue  from  plotting  the  workings 
of  a  mine  from  the  true  meridian-line  than  from  the  first  line 
formed  along  and  by  the  drift-road  leading  from  the  shaft  into  the 
mine,  and  which  could  be  prolonged  throughout  the  plan — as 
previously  noted — or  if  the  general  workings  ran  nearly  at  right 
angles  to  this  line,  then  a  co-ordinate  base-line  at  right  angles  to 
the  first  line  could  be  adopted :  in  fact,  either  the  one  or  the  other 
is  preferable,  especially  the  first,  because  it  is  a  permanent  line 
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forming  a  portion  of  the  mine  itself,  and  also  of  the  survey,  and  it 
is  moreover  the  line  to  be  reproduced  upon  the  surface  by  Mr. 
Beanlands'  system  of  connecting  the  two,  and  should,  conse- 
quently, be  made  a  permanent  base-line,  to  which  all  underground 
workings,  surface  boundary-lines,  and  other  objects  should  be  re- 
ferred. The  difference  in  horizontal  angle  between  such  a  base- 
line and  the  magnetic  and  the  due  meridian  is  ascertained  by  a 
mere  inspection  upon  the  plan. 

The  writer  is  in  accord  with  Mr.  Ramsay's  opinion  that  the 
true  meridian  is  not  "  really  necessary  for  keeping  a  colliery- 
plan,"*  and  could  only  be  considered  as  an  ornament. 


Mr.  A.  L.  Steavenso.v  (Durham)  wrote  thai  he  was  pleased 
to  notice  in  Mr.  Hoskold's  remarks  a  further  weighty  confirma- 
tion of  the  useful  purpose  which  his  paper  had  served  in  bringing 
before  the  members  all  thai  could  be  said  on  so  important  a  sub- 
ject. Since  his  paper  was  read,  Mr.  Arthur  Beanlands  had  died, 
and  the  members  had  obtained  all  that  the  tatter's  long  experience 
enabled  him  to  afford  them.  It  was  partly  with  this  view  that 
his  paper  had  been  written;  the  writer  would  have  very  much 
preferred  that  Mr.  Beanlands  had  himself  dealt  with  the  subject, 
but  it  may  be  said   to  have  forced  his  hands  and  so  effected  its 

object. 

Only  on  the  question  of  tin;  necessity  for  a  true  meridian- 
line  on  each  mine-plan  does  the  writer  differ  from  Mr.  Iloskohl  ; 
because,  although  in  all  important,  mines  there  may  be  a  sur- 
veyor who  is  sufficiently  skilled  to  deal  with  a  theodolite,  it  is 
a  wellknown  fact  that  there  are  many  small  mines  where  a 
theodolite    is    never   seen;    and    even    where    the    main     lines   and 

places  adjoining  boundaries  are  surveyed  with  the  theodolite, 
there   are   always   lesser    internal    surveys,   ami    winning-places, 

turned  away  with  the  compass.  To  meet,  such  eases,  and  they 
are  very  common,   it.   is  absolutely    necessary    that   in    practice,   a 

true  north  Line  should  be  drawn  on  the  mine-plan,  and  another 

on  the  surface,  to  enable  the  correctness  and  variation  of  the 
needle,  to  be  tested.  Mining  engineers  have  not,  only  to  deal 
with  what  is  theoretically  right,  but  to  meet  the  demands  of 
everyday   pract  ice. 

*  Trans.  Inst.  M.E.,  1898,  vol.  x.,  page  60. 
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He  (Mr.  Steavenson)  was  aware  of  the  difference  between  the 
mean  solar  day  and  the  sidereal  day,  and  assumed  that  any 
engineer  dealing  with  the  question  would  be  obliged  to  recognize 
it. 

The  President  (Mr.  J.  G.  Weeks)  had  pleasure  in. proposing 
a  vote  of  thanks  to  Mr.  H.  D.  Hoskold  for  his  interesting  contri- 
bution to  the  Transactions. 

Mr.  W.  C.  Blackett  seconded  the  resolution,  which  was- 
cordially  approved. 


Mr.  W.  T.  Goolden  read  the  following  description  of  "  The> 
Type-printkig  Telegraph  "  :  — 
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THE  TYPE-PRINTING  TELEGRAPH. 


By  W.  T.  GOOLDEN. 


The  type-printing  telegraph  (Steljes  &  Higgins  patent) 
substitutes  for  the  receiving-dial  of  the  Wheatstone  ABC  telegraph 
(on  which  the  messages  are  read  by  watching  the  revolving  needle 
as  it  stops  for  an  instant  at  individual  letters  or  signals),  a  printing 
receiver,  in  which  the  message  is  received  upon  a  tape,  independ- 
ently of  the  presence  of  any  person  at  the  receiving-end  of  the  line, 
and  also  provides  a  duplicate  of  the  message  printed  on  a  corre- 
sponding tape  at  the  sending-end.  There  being  no  operator  at  the 
receiving-end,  only  one  person  is  concerned  in  the  transmission 
of  a  message,  and  therefore  the  responsibility  for  any  error  in 
transmission  cannot  be  made  the  subject  of  a  dispute.  At  the 
same  time,  since  the  message  appears  letter  by  letter  on  his  own 
tape  in  front  of  the  operator  while  he  is  transmitting  it,  nothing 
but  extreme  carelessness  can  prevent  him  from  discovering  and 
rectifying  at  once  any  error  that  he  may  make. 

The  points  of  merit  which  gave  such  great  popularity  to  the 
original  "Wheatstone  ABC  telegraph-instrument  were: — (1)  It 
did  not  require  batteries  ;  (2)  it  could  be  manipulated  by  any 
person  of  ordinary  intelligence  with  very  little  practice ;  (3)  as 
the  instrument  required  a  very  small  current  and  the  magneto- 
generator  (commonly  called  the  communicator)  was  of  fairly 
high  electromotive  force,  its  signals  could  be  transmitted  over 
considerable  lengths  of  wire.  Its  defects  were  :  — (1)  The  necessity 
of  an  attendant  at  the  receiving-end  to  read  and  transcribe  the 
message,  which  defect  it  shares  with  the  telephone  ;  and  (2)  the 
low  speed  of  working,  namely,  about  20  to  25  words  a  minute ;  a 
defect  which  was  very  much  intensified  if  the  person  sending  the 
message  worked  faster  than  the  person  receiving  it  could  read  it, 
since  this  necessitated  raucja  repetition  and  consequent  delaj. 


1C4  THE    TYPE-PRINTING    TELEGRAPH. 

When  the  telephone  was  introduced,  a  great  advantage  in 
speed  was  obtained  by  speaking  instead  of  telegraphing ;  and 
since  the  Wheatstone  ABC  instrument  afforded  no  greater 
guarantee  of  accuracy  than  the  telephone,  a  large  number  of  the 
former  instruments  were  abandoned,  both  on  private  lines  and  in 
the  public  service.  In  more  recent  times,  however,  people  who 
are  in  the  habit  of  transacting  business  by  wire  have  felt  the  want 
of  some  means  of  ensuring  accuracy  and  reliability  in  their 
messages,  which  can  only  be  obtained  by  some  form  >»f  recciding- 
instrument.  Everyone  appreciates  the  speed  and  facility  afforded 
by  the  telephone  for  negotiating  a  bargain,  but  these  advantages 
only  render  more  apparent  the  need  of  speedier  means  of  con- 
firmation than  the  ordinary  postal  service. 

Another  point  which  arises  in  this  connection  is  the  diffi- 
culty of  getting  a  message  through  on  a  telephone-wire,  when 
the  correspondent  at  the  other  end  happens  to  be  out  of  the 
way  at  the  time  of  the  call.  On  trunk-lines,  especially  where 
the  call  is  confined  to  the  limits  of  3  to  6  minutes,  and  where  con- 
siderable delays  arise  constantly  in  waiting  for  a  line,  it  is  a 
great  annoyance  not  to  find  one's  correspondent  ready  at  the 
critical  moment.  This  annoyance  could  be  entirely  abolished 
by  sending  a  short  message  through  on  a  tape  the  moment 
that  communication  is  established. 

These  advantages  are  obtainable  by  the  use  of  the  printing 
telegraph-recorder.  Retaining  the  simplicity  of  manipulation 
of  the  old  form  of  Wheatstone  ABC  instrument,  it  gives  a 
permanent  record  at  both  ends  of  the  line  simultaneously.  By 
improvements  made  in  .  the  transmitter  or  communicator, 
messages  can  now  be  sent  over  greater  distances  of  line,  and  not 
only  can  the  instruments  be  worked  over  telephone-circuits, 
but  it  is  easy  to  arrange  that  the  telephone  and  the  telegraph  be 
worked  simultaneously  and  independently  on  the  same  circuit, 
neither  instrument  affecting  the  other. 

Experiments  made  on  the  Post  Office  telephone-system  in 
the  North  of  England  show  that  it  is  possible  to  use  this  system 
of  telegraphy  on  the  telephone-lines,  through  the  exchanges, 
without  altering  in  the  least  any  of  the  existing  signals  or 
ordinary  working  of  the  exchange. 
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One  use  in  particular  should  commend  itself  to  the  public, 
especially  in  the  North  of  England,  if  the  Post  Office  will 
allow  of  it.  It  is  this  :  — Many  private  houses  and  business-firms 
are  accustomed  to  send  and  receive  their  telegrams  to  and  from 
the  Post  Office  by  telephone.  Though  this  plan  is  preferable  to 
that  of  using  messengers,  it  has  the  drawbacks  that  there  is  a 
risk  of  inaccuracy  with  no  certainty  of  being  able  to  fix 
the  responsibility  for  mistakes  on  the  proper  person,  and  also  that 
privacy  cannot  be  assured.  If  the  present  telephone-lines  were 
fitted  with  these  printing  instruments  in  addition  to  the  tele- 
phones, and  there  were  also  instruments  at  the  Post  Office, 
telegrams  could  be  sent  and  received  with  accuracy.  Privacy 
can  be  obtained  by  keeping  the  recorder  in  a  case  fitted  with 
lock  and  key. 

Another  important  use  of  the  instrument  is  the  simultaneous 
despatch  of  messages  to  a  number  of  stations  from  one  centre. 
For  instance  ;  an  alarm  of  fire,  giving  the  exact  place  and  time 
of  outbreak,  can  be  sent  to  all  fire-brigade  stations  in  a  district 
without  loss  of  a  moment ;  or  a  special  message  can  be  sent  to  a 
number  of  police-stations  simultaneously.  A  large  number  of 
these  instruments  are  used  in  this  way  in  London  It 
can  also  be  used  for  distribution  of  news,  to  subscribers  to  an 
exchange,  who  would  all  receive  the  message  at  the  same  time, 
within  a  minute  or  two  of  its  reception  at  the  distributing 
centre.  The  subscribers  might  live  anywhere  within  a  radius 
of  from  10  to  20  miles  of  the  exchange,  and  the  •  ews  would 
come  through  on  to  the  tape,  without  the  necessitj-  of  anyone 
being  present  to  receive  it. 

These  instruments  are  operated  by  a  transmitter  of  the 
ordinary  Wheatstone  type,  which  sends  into  the  line-circuit 
alternating  currents  of  feeble  power  at  the  rate  of  about  2,800 
alternations  per  minute.  This  form  of  transmitter  is  too  well 
known  to  need  description,  but  the  main  feature  of  it  is  that  it 
sends  a  current  into  the  line  so  long  as  the  needle  on  the  dial  is 
moving,  and  that,  when  the  needle  is  arrested  by  the  depression 
of  a  key,  the  circuit  is  broken  and  remains  so  until  the  needle  is 
released  by  the  depression  of  another  key  and  again  commences 
to  move.  The  type-wheel  and  the  needle  of  the  transmitter  are 
arranged  to  advance  simultaneously,  one  letter  for  each  alternat- 
ing current  sent  into  the  line.       The  recorder  consists  of  two 
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Fig.  1.— The  Type-pri>"tikg  Telegraph. 
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distinct  sets  of  mechanism,  each  driven  through  its  own  train  of 
■wheels  by  a  weight  or  spring. 

The  detailed  operations  of  the  recorder  are  illustrated  by  the 
accompanying  figures.  Fig.  1  is  a  general  view  of  the  recorder 
and  transmitter  installed  for  working.  Fig.  2  (Plate  II.)  shows 
a  plan  of  the  type- wheel  mechanism;  Fig.  3  shows  the  escape- 
ment controlling  the  printing  mechanism;  Fig.  4  shows  the 
printing  mechanism  and  the  unison-apparatus ;  and  Figs.  5  and 
6  show  the  change-over  gear  for  the  double  type-wheel.  A  is 
the  rubber  type-wheel,  which  is  kept  supplied  with  ink  by  the 
circular  inking-brush  seen  in  Fig.  1.  B,  Fig.  2,  is  an  escapement- 
wheel,  fast  on  its  axis,  B1 ;  this  axis  is  driven  through  a  coiled 
spring,  C,  from  a  pinion,  D,  which  turns  loosely  round  B1  and 
is  itself  driven  through  a  train  of  wheels  by  means  of  a  weight 
or  spring.  The  escapement-wheel,  B,  has  two  rings  of  teeth, 
staggered  round  its  circumference.  A  tooth  at  the  end  of  the 
rocking-arm,  G,  engages  first  with  the  teeth  of  one  ring,  and  then 
with  the  teeth  of  the  other.  This  rocking-arm  carries  the  arma- 
ture, H1,  of  an  electro-magnet,  H.  The  back  ends  of  the  two 
cores  of  this  magnet  are  coupled  by  a  piece  of  iron,  to  the  centre 
of  which  is  fastened  one  pole  of  a  permanent  magnet,  /.  The 
other  pole  of  this  permanent  magnet  is  made  to  rest  in  front  of 
the  armature,  H1,  leaving  sufficient  room  to  allow  of  the  armature 
being  rocked. 

When  alternating  currents  are  passed,  in  regular  succession, 
through  the  coils  of  the  electro-magnet,  H,  the  polarity  of  one 
core  is  intensified  and  that  of  the  other  is  reversed  at  each  reversal 
of  current.  The  armature,  Hl,  is  thus  rocked  by  being  alternately 
attracted  and  repelled  by  each  core,  and  it  allows  the  escapement- 
wheel  to  advance  step  by  step,  carrying  with  it  the  type-wheel, 
in  synchronism  with  the  needle  on  the  transmitter. 

The  current  passes  from  H,  through  the  coils  of  an  electro- 
magnet, K  (Fig.  3),  which  controls  the  printing  mechanism. 
When  the  current  passes,  this  magnet  attracts  an  armature,  K1, 
and  is  adjusted  to  be  too  sluggish  to  release  the  armature  between 
the  reversals  of  current,  but  does  so  when  the  circuit  is  broken. 
The  armature,  K1,  is  carried  by  one  arm  of  a  lever,  L,  pivoted  at 
J.  The  opposite  arm  of  this  lever  carries  two  steel  blades,  L1, 
and  L2.     An  arm,  M,  extending  from  the  last  spindle  of  the  left- 


168  THE    TYPE- PRINTING    TELEGRAPH. 

hand  train  of  wheels,  carries  a  projection  which  rests  against  the 
blade,  Lx,  when  A'1  is  attracted  to  K,  and  against  L2  when  A'1  is 
released,  i.nd  as  long  as  the  current  is  passing  in  the  line  and  the 
type-wheel  is  turning,  Kl  is  attracted  and  M  rests  against  L1. 
When  the  current  ceases,  and  the  type-wheel  stops  in  the  desired 
position,  Kl  drops  and  L1  is  lifted  above  the  arm,  M,  which  then 
makes  an  almost  complete  revolution  and  rests  against  L2,  until 
Kl  is  again  raised ;  then  M  passes  L2  and  rests  against  A1.  These 
operations  are  repeated  each  time  that  the  circuit  is  closed  and 
broken. 

An  eccentric,  il/1  (Fig.  4),  is  fastened  on  the  end  of  the  spindle 
carrying  31,  and  is  embraced  by  a  slot  in  the  printing-lever,  P, 
which  carries  the  paper-roller.  Each  time  that  the  circuit  is- 
broken  and  M  makes  a, revolution,  M1  raises  the  lever  P  so  that 
the  paper  is  brought  against  the  bottom  of  the  type-wheel,  and 
receives  an  impression  of  the  character,  which  has  been  manipu- 
lated by  the  transmitter  into  that  position.  The  paper-tape  is 
passed  over  a  roller,  R,  and  held  down  by  spring-blades,  S.  This 
roller  turns  freely  on  a  pin  fixed  to  the  printing-lever,  and  carries 
at  its  back  a  ratchet.  When  the  lever,  P,  is  raised  and  carries  the 
roller  with  it,  the  pawl,  T',  "engages  with  this  ratchet,  and  as  the 
lever  falls  back,  the  paper  is  fed  forward  a  small  distance,  ready 
to  receive  the  impression  of  the  next  letter  or  character. 

The  rubber  type-wheel  is  a  double  wheel,  bearing  two  distinct 
circles  of  letters  or  characters,  corresponding  to  the  two  circles 
on  the  transmitter-dial.  The  transmitter  has  two  spacing  keys 
opposite  one  to  the  other,  and  by  the  use  of  one  or  other  of  these 
keys  either  circle  of  the  type-wheel  may  be  brought  into  the 
printing  position.  This  is  effected  by  the  mechanism  shown  in 
Figs.  5  and  G  (Plate  II. ).  The  double  type-wheel  is  carried  on 
an  axis,  B1,  so  that  it  can  be  pressed  along  B1  by  a  coiled  spring, 
E,  but  can  not  turn  around  it.  A  small  metal  slide,  F,  passes 
through  a  slot  in  the  axis,  Bl,  and  in  the  same  dia dieter  as  the 
two  opposite  spaces  on  the  type-wheel.  On  A"  is  a  small  triangular 
projection  A1.  The  boss  which  carries  the  type-wheels  carries 
also  a  small  roller,  T,  which  is  pressed  against  A1  by  a  spring, 
E.  A  pin,  Z,  prevents  the  slide  from  passing  too  far  in  one  direc- 
tion, and  a  link,  X,  controls  its  movement  in  the  other  direction. 
Whenever  the  type-wheel  is  arrested,  by  either  spacing-key  of 
the  transmitter  with  the  slide,  A,  in  the         fical  position,  the 
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lever,  P,  is  raised  by  the  eccentric,  M1,  and  a  small  projection, 
carried  by  P,  comes  up  against  the  end  of  F,  and  thrusts  the 
type-wheel  into  a  position  on  the  axis,  and  brings  the  correspond- 
ing circle  of  characters  over  the  paper,  where  they  remain  until 
thrust  by  the  use  of  the  other  spacing-key. 

A  unison  arrangement  is  employed  in  order  to  synchronize  all 
the  instruments  on  the  line-circuit  at  the  beginning  of  a  message 
(Fig.  4,  Plate  II.).  A  stop-lever,  W,  is  driven  by  friccion  from  the 
axis  of  one  of  the  train  of  wheels  on  the  type-wheel  mechanism. 
This  friction  is  adjusted  so  that,  if  all  the  keys  of  the  transmitter 
are  raised  and  the  type-wheel  is  allowed  to  make  three  complete 
revolutions  without  printing,  the  arm,  W,  rises  high  enough  to 
engage  with  a  pin,  W1,  on  the  type-wheel  axis,  and  holds  the 
type-wheel  in  the  position  corresponding  to  the  top  spacing-key 
on  the  transmitter.  The  type-wheels  of  all  the  instruments  on 
the  line  being  held  thus,  the  spacing-key  is  depressed  and  the 
circuit  broken.  The  printing-lever  is  raised,  and  a  projection 
carried  on  it  knocks  down  the  arm,  W,  by  means  of  a  pin, 
Q,  and  releases  the  type-wheels.  All  the  instruments  are  thus 
set  in  unison  with  the  transmitter.  The  arm,  W,  is  always  rising 
while  the  type-wheel  is  in  motion,  but  it  is  knocked  down  each 
time  that  printing  takes  place,  and  it  therefore  never  rises  high 
enough  to  engage  with  W1,  except  when  (as  mentioned  above)  the 
type-wheel  is  allowed  to  make  three  complete  revolutions  without 
printing,  which  never  happens  while  a  message  is  being  sent. 

Theso  instruments,  in  contrast  to  the  existing  tape-machines 
in  use  in  London  clubs  and  hotels,  require  only  a  very  slight 
current.  The  construction  of  the  machine  is  exceeding  simple, 
and  there  is  very  little  wear  of  the  moving  parts  ;  consequently 
the  cost  of  maintenance  is  exceedingly  small. 


Mr.  A.  L.  Steavenson  (Durham)  said  that  the  printing  tele- 
graph-recorder was  invaluable  to  deaf  persons,  who  could  not 
use  the  telephone.  It  had  also  the  great  advantage  of 
preserving  a  record  of  the  messages,  which  could  be  registered 
by  the  instrument,  when  left  unattended  to  ;  and  confidential 
messages  would  be  possible,  if  the  instrument  were  placed  in  a 
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locked  room  or  box.     He  had  pleasure  in  moving  a  vote  of  thanks 
to  Mr.  W.  T.  Goolden  for  his  interesting  paper. 

Mr.  W.  C.  Blackett,  in  seconding  the  vote  of  thanks,  said 
that  Mr.  Goolden,  with  the  courteous  assistance  of  the  authorities 
of  the  Post  Office  telephone-department,  had  proved  the  practica- 
bility of  using  the  printing-telegraph  upon  the  same  line  of  wire 
as  that  over  which  talking  was  being  done,  and  the  possibility  of 
obtaining  a  printed  record  of  transmitted  messages  at  both  ends 
of  the  wire. 

The  resolution  was  cordially  approved. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 

STUDENTS'  MEETING, 

Heli>  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

March,  16th,   1901. 


Mr.  T.  V.  SIMPSON  in  the  Chair. 


Mr.  R.  W.  Glass  read  the  following  description  of  "  Endless- 
rope  Haulage  at  Axwell  Park  Colliery  "  :  — 

ENDLESS-ROPE  HAULAGE  AT  AXWELL  PARK 
COLLIERY. 


By  R.  W.  GLASS. 


Axwell  Park  colliery  is  situated  near  Swalwell  station  on 
the  Newcastle  and  Blackhill  railway.  The  Five-quarter  and 
Stone  coal-seams  are  worked  by  means  of  a  drift.  The  output 
is  about  90  scores  of  tubs  per  day  of  10  hours.  This  quantity  is 
hauled  along  a  single  main-road,  with  irregular  gradients  (Fig.  1, 
Plate  TIL),  by  means  of  steam-engines  placed  on  the  surface. 

The  engine-house,  a  brick  building  (Fig.  2,  Plate  YII.)  situated 
between  the  heapstead  and  the  drift-mouth,  is  placed  parallel  with 
and  adjoining  to  the  engine-plane.  It  contains  two  engines  of  the 
locomotive  type,  one  being  kept  as  a  spare  engine  in  case  of  break- 
downs, etc.  The  hauling-engines  stand  side  by  side  and  are 
numbered  Nos.  1  and  2  respectively.  No.  1  hauling-engine  is  a 
high-pressure  engine  with  two  cylinders,  16  inches  in  diameter 
and  24  inches  stroke.  The  crank-shaft,  6|  inches  in  diameter, 
carries  a  belt-wheel,  8  feet  in  diameter.  The  boiler  is  worked  at 
a  pressure  of  70  pounds  per  square  inch,  and  only  consumes  30 
hundredweights  of  coal  per  day.  No.  2  hauling-engine  is  com- 
pound, with  a  high-pressure  cylinder  10  inches  in  diameter,  a  low- 
pressure  cylinder  17^  inches  in  diameter,  and  the  stroke  is  IS 
inches.  The  diameters  of  the  crank-shaft  and  belt-wheel,  and  the 
steam-pressure,  are  the  same  as  for  No.  1  hauling-engine,  but 
the  consumption  of  coal  is  only  24  hundredweights  per  day.  The 
hauling-engines  are  connected  with  the  gearing :  No.  1  by  means 
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of  a  sliding  pinion -wheel,  and  No.  2  by  a  tusk-clutch.  The  power 
of  either  engine  is  transmitted  to  the  first-motion  shaft  of  the 
gearing,  by  means  of  belts,  12  inches  wide  and  seven-ply  thick. 
The  belt-pulleys  on  this  shaft  are  each  7  feet  in  diameter.  The 
distance  between  the  crank-shafts  of  the  engines  and  the  first  - 
motion  shaft  of  the  gearing  is  36  feet.  The  spur-wheel  and  pinion- 
wheel  are  of  cast-iron,  7  inches  wide  and  2h  inches  pitch;  and 
the  rope  is  driven  by  a  Fowler  clip-wheel,  A,  8  feet  in  diameter. 
The  ratio  of  the  revolutions  of  the  hauling-engine  to  those  of  the 
driving-wheel  are  as  9  to  1. 

The  section  of  the  haulage-road  from  the  heapstead  to  the 
innermost  landing  is  irregular,  the  maximum  gradient  against  the 
load  being  1  in  12,  and  the  maximum  gradient  in  favour  of  the 
load  Mn  24  (Fig.  .1,  Plate  VII.). 

Ropes. — The  main  rope,  11,100  feet  long  and  2\  inches  in 
circumference,  is  made  of  crucible  steel,  with  a  steel  core  and 
Lang  lay;  there  are  six  strands,  each  containing  six  wires,  and 
the  rope  weighs  6  tons  5  cwts.  3  qrs. 

The  rope  on  leaving  the  driving-wheel,  A,  passes  over  a  vertical 
pulley,  B,  fixed  on  the  floor  of  the  heapstead,  thence  down  a 
staple,  where  it  passes  around  a  vertical  pulley,  C,  sliding  between 
guides,  and  thence  upward  to  another  vertical  pulley,  D,  which 
is  also  fixed  to  the  floor  of  the  heapstead  (Figs.  3,  4  and  5,  Plate 
VII. )•  These  wheels  form,  a  rope-tightening  arrangement,  and 
take  up  the  slack  of  the  off -coming  rope.  These  pulleys  are  all 
6  feet  in  diameter. 

The  rope  next  passes  about  half-way  round  a  pulley,  E,  11 
feet  in  diameter,  set  in  a  horizontal  frame  fixed  to  the  heapstead, 
and  in  a  line  with  the  centre  of  the  empty-tubs  road;  it  next 
passes  over  a  carrying  sheave,  c,  24  inches  in  diameter,  and  is 
then  brought  down  and  passed  under  a  sheave,  d,  24  inches  in 
diameter,  fixed  high  enough  above  the  rails  so  as  to  allow  a  tub, 
with  a  clip  attached,  to  pass  underneath  it  (Fig.  6,  Plate  VII.). 

The  arrangement  shown  in  Figs.  7  and  8  or  9,  10  and  11  (Plate 
VII.)  is  adopted  for  binding  the  rope  into  position,  at  all  places 
where  tubs  are  detached  from  the  haulage-rope. 

The  rope  is  then  taken  inbye  and  passes  2A  times  round  the 
terminal  wheel,  K,  at  the  third  landing,  thence  to  a  tension-wheel, 
H,  which  is  fixed  on  a  moveable  bogey  and  its  position  adjusted  by 
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a  screw  (Figs.  16  and  17,  Plate  VIII.) ;  thence  the  rope  passes 
outbye  to  the  surface,  where  it  passes  round  a  pulley,  •/,  11  feet  in 
diameter,  to  the  driving-wheel,  A,  in  the  engine-house  (Fig.  2, 
Plate  VII.). 

At  the  third  landing,  the  terminal  wheel,  K,  drives  two  wheels 
keyed  upon  the  same  shaft :  — one  wheel  is  used  for  hauling  coals 
from  the  east  district,  and  the  other  from  the  cross-cut  and  west 
districts.  These  wheels  are  6  feet  in  diameter,  and  are  of  the 
fleeting  type.  The  east  district  rope  is  of  the  same  quality  and 
construction  as  the  main  rope,  and  the  arrangements  for  attaching 
and  detaching  tubs  to  and  from  the  rope  are  similar  to  those 
employed  on  the  main  road.  The  cross-cut  and  west  districts 
rope  is  7,800  feet  long ;  it  is  similar  in  construction  to  the  other  two 
ropes,  and  weighs  4  tons  14  cwts.  1  qr.  This  rope  is  driven  by  a 
fleeting  pulley  keyed  to  the  shaft  of  the  main  return-wheel,  K. 
The  rope  is  passed  1A  times  around  this  wheel,  it  is  then  taken 
inbye  for  a  length  of  1,100  feet,  it  thence  passes  round  a  pulley 
(6  feet  in  diameter)  which  conducts  it  westward  for  a  distance  of 
1,500  feet.  The  rope  is  then  passed  round  a  return  pulley,  6  feet 
in  diameter,  and  brought  outbye  to  the  main  road.  The  rope  then 
passes  round  another  pulley  (6  feet  in  diameter),  which  conducts 
it  to  the  face  of  the  cross-cut  district,  where  it  passes  round  a 
return  pulley,  and  thence  outbye  to  the  third  landing,  a  distance 
cf  4,800  feet. 

Landings. — There  are  two  intermediate  landings  on  the  main 
road,  the  first  being  3,000  feet  (Pigs.  12  and  13,  Plate  VII.)  and  the 
second  4,500  feet  (Figs.  14  and  15,  Plate  VII.)  from  the  drift- 
mouth.  At  the  first  landing,  the  full  tubs  are  detached  and  part  of 
them  sent  to  the  Whickham  pit,  but  the  empty  tubs  run  through 
(Figs.  12  and  13,  Plate  VII.). 

At  the  second  landing,  the  coals  from  the  Stone  coal-seam  are 
attached.  The  drift,  driven  from  the  Five-quarter  into  the  Stone 
coal-seam,  rises  1  in  6,  and  is  worked  by  a  self-acting  endless  rope. 
At  this  landing,  the  empty  tubs  are  detached  from  the  rope ;  and 
the  full-tubs  rope  is  suspended  by  means  of  a  hanging-pulley,  L, 
while  the  full  tubs  are  being  attached  (Figs.  14  and  15,  Plate  VII.). 

The  third  landing,  the  largest  in  the  pit,  is  supplied  with  coals 
from  the  cross-cut  and  west  districts,  from  the  east  district  by  a 
branch  rope,  from  the  west  district  by  an  incline,  and  from  the 
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Stone  coal-seam  by  a  drop-staple.  The  empty  tubs  on  leaving  the 
rope,  gravitate  and  cross  the  full-tubs  road  (by  means  of  a  bridge, 
M,  (Figs.  16  and  18,  Plate  VIII.)  from  the  drop-staple  and 
west  districts ;  the  empty  tubs  required  for  the  staple  and  west 
districts  are  switched  round  the  turn  into  a  siding,  N,  those  for  the 
east  district  are  similarly  treated,  and  those  for  the  cross-cut  and 
west  districts  proceed  straight  forward  (Fig.  10,  Plate  VIII.). 

On  the  cross-cut  and  west  districts  engine-plane  there  are  two 
intermediate  landings  and  also  landings  at  the  return-wheels  in 
each  district. 

In  the  east  district,  there  is  a  landing  at  the  return-wheel. 

All  the  kips  at  the  landings  have  a  fall  of  1  inch  per  yard. 

An  automatic  knock-off,  O,  is  fixed  at  each  landing,  etc.,  for 
detaching  the  tubs.  It  consists  of  two  sheaves,  a  and  b,  8  inches  in 
diameter,  fixed  between  two  runners  of  wood  or  iron,  about  15  feet 
long.  The  rope  passes  under  one  of  the  sheaves  and  over  the  other, 
and  when  a  tub,  carrying  a  clip,  passes  underneath  it,  the  rope 
leaves  the  clip  and  passes  through  the  knock-off  (Figs.  7  and  8  or 
9,  10  and  11,  Plate  VII.). 

The  rope-binding  arrangement,  P,  consists  of  two  sheaves,  c 
and  d,  14  inches  in  diameter ;  the  rope  passes  over  one  of  them  and 
under  the  other  wheel,  which  is  placed  high  enough  above  the  rails 
to  allow  a  tub  with  a  clip  attached,  to  pass  below  it,  and  to  be 
attached  to  the  rope.  The  arrangement  is  generally  termed  a 
'"  hanging-on  wheel  "  (Fig.  6,  Plate  VII.).  All  the  tubs  must 
pass  under  a  hanging'-on  wheel,  so  that  they  may  be  attached  to 
the  rope. 

An  automatic  binding-down  wheel  is  used  for  keeping  the  rope 
down  in  "  swalleys."'  It  consists  of  two  lengths  of  rails,  a  and  b, 
fastened  and  supported  at  the  joint  by  a  bar,  c,  to  which  are  bolted 
two  rods,  d,  one  at  each  side  of  the  rails.  The  rods,  d,  are  bolted 
to  the  arms,  e,  which  are  keyed  upon  the  shaft,  /',  as  are  also  the 
arms,  g,  which  carry  the  sheave,  s,  and  the  weight,  w.  The  action 
of  the  machine  is  as  follows  :  — The  weight  of  the  tub  forces  down 
the  rails,  a  and  b,  hung  upon  the  short  lever,  c,  which  operates 
the  long  lever,  g,  lifting  the  sheave,  s,  and  allows  the  tubs  to  pass 
under  it  (Figs.  19,  20  and  21,  Plate  VIII.). 

Haulage-clips. — The  E-utherford-Thompson  haulage-clip  is 
used  throughout  the  pit.     It  is  an  ingenious  appliance,  and  is 
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readily  attached  to  a  tub  (Figs.  22  and  23,  Plate  VIII.)-  Detailed 
views  of  the  rope-gripping  apparatus  are  represented  in  Figs.  24, 
85,  26  and  27  (Plate  VIII.)-  The  clip  is  composed  of  two  oscillating 
forks,  y,  y1,  mounted  on  pins  and  geared  by  a  few  teeth  or  coupled 
together  by  means  of  a  link  (Figs.  26  and  27,  Plate  Till.)-  This 
apparatus  is  automatic,  and  when  a  tub  carrying  the  clip  is  con- 
ducted into  the  plane  of  the  haulage-rope,  the  motion  of  the  latter 
through  the  forks  of  the  clip  causes  them  to  close  upon  the  rope, 
by  frictional  contact,  and  to  grip  it  firmly.  The  grip  is  pro- 
portionate to  the  weight  of  the  tub,  and  it  thereby  reduces  the 
damage  to  the  rope  by  gripping  to  a  minimum.  This  appliance 
allows  the  tubs  to  be  hauled  centrally,  and  reduces  the  friction  and 
the  liability  of  the  tubs  to  leave  the  rails.  Another  form  of  this 
clip  is  shown  in  Figs.  28,  29  and  30  (Plate  VIII.). 

Tubs. — The  tubs  are  also  fitted  with  Rutherford-Thompson 
lubricators  and  pedestals,  x,  x,  (Figs.  22  and  23,  Plate  VIII.) 
which  save  about  50  per  cent,  of  the  grease  used  in  the  ordinary 
method  of  greasing  tubs.  .  In  a  comparative  test,  a  tub  greased  by 
hand  consumed  4-084  pounds  per  tub  per  11  working  days,  whereas 
a  tub  fitted  with  Putherf  ord-Thompson  lubricators  only  consumed 
1875  pounds  under  similar  conditions,  a  saving  of  54  per  cent. 

The  tubs  are  coupled  in  pairs  to  the  haulage-rope,  about  120 
feet  apart ;  the  first  tub  carries  a  clip  at  each  end,  and  the  second 
tub  is  coupled  to  the  hrst  tub  by  means  of  a  short  chain. 

Automatic  I1  ub- attache  r. — The  Rutherford-Thompson  clip 
enables  curves  and  junctions  to  be  worked  automatically,  thus  sav- 
ing the  cost  of  attendants  ;  the  tubs  detach  themselves  from  the  rope 
by  means  of  the  knock-off,  0,  and  gravitate  down  the  kip,  gain- 
ing sufficient  speed  to  run  them  into  the  machine,  P,  which  attaches 
them  to  the  rope  automatically  (by  the  weight  of  the  tubs).  This 
appliance  (Fig.  31,  Plate  VIII.)  consists  of  two  lengths  of  rails,  a 
and  b,  fastened  together  and  supported  at  the  joint  by  a  bar,  c,  to 
which  are  bolted  two  rods,  d,  one  at  each  side  of  the  rails.  The 
rods,  d,  are  bolted  to  two  bell-cranks,  e,  which  are  htted  on  the 
shaft,  f ;  to  this  shaft,  two  weighted  arms,  w,  are  fitted.  The  quad- 
rants, e,  are  bolted  to  the  bars,  y,  which  controls  the  arms,  h,  fixed 
upon  the  shaft,  i,  as  are  also  the  arms,  k,  carrying  the  sheave,  5, 
which  is  held  in  position  by  catches,  I,  fixed  on  the  arms,  k,  and  on 


176      DISCUSSION—  ENDLESS- ROTE  VkULACE  AT  AXWELL  P>RK  COLLIERY. 

Ilit>  rods,  in.  The  rods,  ///,  rest  on  the  quadrant,  ??,  which  lifts  the 
(bars)  rods,  m,  releasing  the  sheave,  s,  when  tubs  pass  under  it.  The 
action  of  the  machine  is  as  follows  : — The  tubs  lift  the  quadrant, 
n,  which  lifts  the  rods,  m,  and  releases  the  sheave,  5,  so  as  to  allow 
the  tubs  to  pass  under  it.  After  the  tubs  have  passed  beyond  the 
wheel,  s,  the  rails  are  forced  down,  and  operate  the  bell-cranks,  e, 
the  bars,  g,  the  arms,  h,  and  the  sheave,  s,  which  forces  the  rope 
into  the  clip.  This  arrangement  is  fitted  in  a  wooden  frame, 
securely  fastened  to  the  top  and  bottom  of  the  seam.  Two  of  these 
machines  have  been  in  use  at  South  Derweni  colliery  for  over  15 
years,  and  have  given  the  greatest  satisfaction. 


Mr.  T.  Y.  Simpson  asked  whether  the  ropes  were  damaged  by 
the  Fowler  driving-pulley.  He  thought  that  the  Rutherford- 
Thompson  haulage-clip  was  a  good  one,  as  the  rope  was  not 
deflected,  and  it  could  not  damage  the  rope. 

Mr.  N.  M.  Thornton  asked  for  information  as  to  the  cost  of 
repairing  the  haulage-clips. 

Mr.  F.  Davison  said  that  one  Rutherford-Thompson  haulage- 
clip  could  bring  out  12  or  14  tubs,  but  on  heavy  inclines  (5  to  18 
inches  per  yard)  it  was  desirable  to  use  a  clip  at  both  ends  of  the 
descending  full  tub,  in  order  to  prevent  the  tub  being  damaged. 
One  clip  was  sufficient,  placed  at  the  rear  end  of  a  full  tub,  when 
ascending  an  incline. 

Mr.  IT.  S.  Stratton  asked  whether  both  clips  were  acting, 
when  two  were  attached  to  one  tub. 

Mr.  R.  W.  Glass,  replying  to  the  discussion  said  that,  if  the 
Fowler  driving-pulley  was  not  kept  properly  adjusted,  it  tended  to 
injure  the  rope.  One  rope  had  been  in  use  for  about  8  years,  and 
was  then  taken  off,  because  the  district  was  abandoned.  The 
haulage-clips  should  be  re-adjusted  about  once  a  month,  other- 
wise they  became  slack,  and  the  rope  surged  through  and  speedily 
wore  away  the  sides  ;  if  'the  clips  wore  at  one  side  it  was  due  to 
the  steel  being  too  soft.  One  blacksmith  could  easily  keep  750 
clips  in  repair.  The  road  should  be  raised,  or  binding-down 
sheaves  inserted  at  points  where  the  tubs  were  below  the  line  of 
the  rope,  otherwise  the  clips  would  be  detached  from  the  tubs. 


■r,"r/r 


Vol.UI,  Plate  VH 


,        1N__3§_ 


FlG.  6.— Section  of    Hanging-on   Wheel. 


FULL-TUBS'    ROAD 


Scale,  10  Feet  to  1  Inch. 


>.t  to  I  Inch. 


Automatic  Tub-detachers. 


-— «JgaMgjyal.«"-«^iBB 


Fig.  7- 


Fig.  8. 


Fig.  9. 


Fig.  10. 


Fig.  II. 


Scale.  10  Feet  to  1  Inch. 


Second   Landing. 

■ 


, 


&& ~"  ~  ~  I$*~ 


STONE  COAL-SEAM 

FlG.   14. -Plan. 

LtfT^  ___  AMPTX---iy  B?  ,  BOPE  _ 


FlG.   I  5.    -Section. 


Scale,  20  Feet  to  I  Inch. 


Vox. I.,  Plate  Jl. 


Tn  illa.stia/e    Mr U  II' Glass' Paper  on  "Endless-rope  Haztlaqei" eta 


v,,,.  .>;■:   . 


FIRST  LANDING 


600   FEET 


L  L 

t  L 

SECOND  LANDING 

THIRD 

LANDING 

i__JN_-5!- 

L_m^o___ 

,        .N_3S— - —| 

shfEL 

--— — ^ 

EET 

1050 

1SB0    FEET 

l        « 

0  FEET 

1260  FEET 

540  FEET 

875  FEET 

Horizontal  Scale,  800  Feet  to  1  Inch 
Vertical  Scale.  200  Feet  to  I  Inch. 


FlG.  I. -Section   of   Ha 


FlG.  6.— Section   of    Hanging  oi.   Wmesl 


,.  .    . ,  _._  - 

Scale,  10  Feet  to  1  Inch. 


Rope-tightening  Arrangement 


First  Land: 


Fig.  5. 


fc* 


^^^5^ —  — — ^vs^SSSiSK 

Fig.  I2.-Plan 


<^^0ki^il;-'  H  ,ih<  ,  r>  r  j  ...  ■-  ,'.  .i^^yij^M.bMfe^feij.^,,/.,;,  ,.f  .,  g^^tat^^^^/A... 


Scale,  10  Feet  to  1  Inrh 
Thnsactitms  190D-B01 


-  ■   -i  -\  -• 

FlG.  13.— Section 

Scale.  20  Feet  to  1  Inch. 

AnJ'Rejd  &  Compel.'*  Newcastle on.Tyite 


Scale,  20  Feet  to  I  Inch. 


Automatic  Tub-detachers. 


•-  ' 


Fig.  7. 


Fig.  8. 


Fig.  10. 


Scale.  10  Feet  to  1  inch. 


Second  Landing. 


FlG.  14. -Plan. 

o 


FlG,  I  5.-  Section  2q  m  ^  ,  ;>rt_ 


Vol..  HO,  Plate  Till 

HaULAQE-CLIP3. 


Vol. L.Plate  J7I. 


To  tfhtstrale  Jf'Ji.  /)"  Glass  Paper  mi   "Endless  rope  Haidtiqe,  "tic. 


Voi  m,PtAn  Ylll 

Haulage-cups 


. 


Vol/.,  Pure  SU. 


DISCUSSION — ENDLESS-ROPE  HAULAGE  AT  AXWELL  PAUK  COLLIERY.    177 

The  rope  is  readily  inserted  between  the  forks  of  the  clip,  no 
force  being-  required.  Both  clips,  when  two  are  attached  to  one 
tub,  act  together,  if  properly  forked,  as  they  both  have  exactly  the 
same  amount  of  pitch  or  oscillation,  and  consequently  they  both 
move  equally  in  the  same  direction,  when  they  are  attached  to  the 
rope.  Ordinary  tub-grease  was  used,  costing  4s.  per  hundred- 
weight, in  the  test  of  the  lubricator,  and  the  hand-greased  tub 
used  4*084  pounds  during  11  working  days,  while  the  tub  fitted 
with  Rutherford-Thompson  lubricators  only  used  1*875  pounds  in 
the  same  period,  a  saving  of  54  per  cent. 

A  cordial  vote  of  thanks  was  accorded  to  Mr.   Glass  for  his 
paper. 


TRANSACTIONS. 


THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AM) 
MECHANICAL  ENGINEERS. 


GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

April  13th,   1901. 

Mr.  J.  G.  WEEKS,  President,  in  the  Chair. 


The  Secretary  read  the  Minutes  of  the  last  General  Meeting, 
and  reported  the  proceedings  of  the  Council  at  their  meetings 
on  March  -30th  and  that  day. 


AWARDS  FOR  PAPERS. 

The  Secretary  read  the  following  list  of  papers,  communi- 
cated during  the  year  1899-1900,  for  which  prizes  of  books  had 
been  awarded  by  the  Council  to  the  authors :  — 

"The  Driving  of  a  Stone  Drift  at  the  West  Wylam  Collieries."       By 

Mr.  Sidney  Bates. 
"  The  Kalgoorlie  Gold-field."     By  Mr.  S.  J.  Becher. 
"Description   of   Present   and  Proposed  Methods  of  Operating  Vinton 

No.   3  Colliery,   Vintondale,  Pennsylvania,  U.S.A.     By  Mr.   C    R. 

Claghorn. 
"Some  Silver-bearing  Veins  of  Mexico."     By  Mr.  Edward  Halse. 
"  Automatic  Sprayer  for  Preventing  Accumulations  of  Dust  in  Mines.' 

By  Mr.  R.  Harle. 
"  The  Coal-fields  of  Natal."     By  Mr.  W.  T.  Heslop. 
"Ore-deposits  of  Mount  Lyell,  Tasmania."     By  Mr.  J.  J.  Muir. 
"The  Mineral  Resources  of  Tasmania."     By  Mr.  J.  J.  Sandeman. 
"  Longwall  Methods  in  the  Eastwood  District,  Nottinghamshire."     By 

Mr.  N.  M.  Thornton,  Student. 


The  following  gentlemen  were  elected,  having  been  previously 
nominated  :  — 

Members — 
Mr.  Ernest  J.  Batliss,  Civil  and  Mining  Engineer,  Elvina,  Studland  Road, 

Bournemouth  ;  and  6,  Plaza  Orense,  Corunna,  Spain. 
Mr.  Thomas  Henderson  Blaiklock,  Colliery  Manager,  Allhallows  Colliery, 

Mealsgate,  via  Wigton,  Cumberland. 
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Mr.  liOBEKT  William  Barrow  ELSDOK,  Civil  Engineer,  c/o  Messrs.   Henry 

S.  King  and  Company,  65,  Cornhill,  London,  K.C. 
Mr.  DAVID  Hakris,  Mining  and  Civil  Engineer,  Elandslaagte,  Natal,   South 

Africa. 
Mr.     JOSEPH     HaSSALL,     Mine    Manager,     Abbey    Villa,     Treqrehan    Place, 

Kenilworth,  near  Cape  Town,  South  Africa. 
Mr.  Tom  Alfred  Lishman,  Colliery  Manager,  Hart  on  Colliery,  T}rne  Dock, 

South  Shields. 
Mr.  John  Livesey,  Colliery  Manager,  Rose  Hill  Colliery,  Bolton,  Lancashire. 
Mr.    Nicholas  Samwell,   Mining  Engineer,    Denuki  Bay.  near  Soemalata, 

North  Celebes,  Dutch  East  Indies. 
Mr.    Aiimstix   Trico  de  Serrano,    Mining    Engineer,   30,   Beverley  Road, 

Anerley,  London  ;  and  Cabrales,  Provincia  de  Oviedo,  Spain. 
Mr.    Sydney    A.     R.     Skertchley,    Mining    Engineer,    27,    Rutland   Park, 

Y\  illesden  Green,  London,  N.W. 
Mr.    James    Wilson,    Colliery    Manager,    Wellington    House,    Edmondsley, 

Chester-le-Street,  County  Durham. 

Associate  Members — ■ 

Mr.  Alfred  Atkinson,  Exchange,  Middlesbrough-upon-Tees. 

Mr.  William  Spknce  Haswell,  47,  Esplanade,  Whitley,  R.S.O.,  Northum- 
berland. 

Mr.  Peter  Joseph  MACLEOD,  Coromandel  School  of  Mines,  Coromandel, 
Auckland,  New  Zealand. 

Mr.  J.  Montagu  E.  S.  Tharp,  44,  Harcourt  Terrace,  London,  S.  W. 

Associates — 
Mr.  John  E.  O'Keefe,  Deputy,  Linton  Colliery,  Morpeth,  Northumberland. 
Mr.  Richard  Robinson,  Miner,  Bell's  Cottage,  Broughton  Moor,  near  Mary- 
port,  Cumberland. 

Students — 
Mr.   Nathaniel  J.  Clark,  Mining  Student,    1,  Hawthorn  Terrace,   Pelton 

Fell,  Chester-le-Street,  Count}-  Durham. 
Mr.    William    H.    Gidney,    Mining    Student,   Hebburn    Colliery,   Hebburn, 

County  Durham. 
Mr.    Charles  Arthur  Pattison,    Mining   Apprentice,   16,   Stanhope  Road 

North,  Darlington. 
Mr.  Edward  Heton  Roberton,    Mining  Student,  Seaton  Delaval  Colliery, 

Newcastle-upon-Tyne. 


The  Rev.  H.  Palin  Grurney,  Principal  of  the  Durham  College 
of  Science,  read  the  following  "  Memoir  of  the  late  Lord 
Armstrong  "  :  — 
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MEMOIR   OF  THE   LATE   LORD   ARMSTRONG. 


By  Principal  H.  PALIN  GURNEY. 


William  George  Armstrong,  the  first  and  last  Baron  Arm- 
strong of  Cragside,  was  born  on  November  26th,  1810,  at  Xo.  6 — 
now  No.  9 — Pleasant  Row,  Shieldfield,  Newcastle-upon-Tyne. 
His  father,  Alderman  William  Armstrong,  came  from  Wreay,  a 
village  near  Carlisle.  He  was  mayor  of  Newcastle-upon-Tyne 
in  1850,  and  filled  the  responsible  position  of  chairman  of  the 
River  Tyne  Committee  of  the  Newcastle  corporation  from  1843, 
till  it  was  merged  in  the  River  Tyne  Commission,  of  which  he 
continued  a  member  till  his  death  in  1857.  His  mother,  Mrs. 
Ann  Armstrong,  was  the  daughter  of  Mr.  "William  Potter  of 
Walbottle  House.  She  .was  a  lady  of  considerable  literary 
culture,  and  her  amiable  and  gracious  disposition,  caused  her  to 
be  beloved  by  all  who  knew  her.  Lord  Armstrong  always  spoke 
of  his  mother  with  deep  affection,  and  the  almshouses,  which  he 
built  at  Rothbury,  are  dedicated  to  her  memory. 

Alderman  Armstrong  was  a  well-educated  man,  noteworthy 
as  a  good  mathematician,  who  contributed  to  the  diaries,  and 
collected  a  valuable  mathematical  library,  which  his  son  gave  to 
the  Literary  and  Philosophical  Society  of  Newcastle-upon-Tyne. 
Alderman  Armstrong  was  one  of  the  earliest  supporters  of  that 
institution,  and  he  was  also  one  of  the  original  members  of  the 
Natural  History  Society  of  Northumberland,  Durham  and 
Newcastle-upon-Tyne. 

During  the  childhood  of  Lord  Armstrong,  a  slight  con- 
stitutional delicacy  confined  him  for  long  intervals  to  the  house. 
He  had  no  playmates,  his  only  sister  being  older  than  himself, 
but  his  loneliness  only  served  to  foster  his  natural  genius  and 
to  make  him  more  self-reliant  and  resourceful.  He  took  great 
pleasure  in  mechanical  toys,  but  they  were  invariably  taken  to 
pieces  to  find  out  how  they  acted.  A  favourite  amusement  was 
to  construct  machinery  out  of  old  spinning-wheels   and  house- 
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hold  articles.  "When  these  were  set  in  motion  by  weights  hung 
by  strings  over  the  rail  of  the  stairhead  he  played  at  grinding 
corn,  pumping  water,  or  other  useful  work.  He  spent  many 
happy  hours  in  the  shop  of  a  joiner,  who  worked  for  his  grand- 
father, where  he  familiarized  himself  with  tools,  and  imitated  the 
jobs  of  his  humble  friend. 

Lord  Armstrong  was  at  first  placed  at  a  private  school  in 
Newcastle.  He  was  afterwards  sent  to  Whickkani,  and  sub- 
sequently, in  182G,  to  the  Grammar  School  at  Bishop  Auckland. 
The  engineering  works  of  Mr.  Eamshaw  were  near  this  town ;  and 
in  1834,  Lord  Armstrong  married  Mr.  Ramshaw's  daughter 
Margaret,  a  lady  of  great  force  of  character,  who  ably  and 
heartily  seconded  the  philanthropic  schemes  of  her  husband. 
She  was  Mayoress  in  1850 ;  and  in  1893  she  died,  without 
issue,  and  was  buried  at  Rothbury. 

In  1828,  Lord  Armstrong  was  articled  to  Mr.  Armorer  Donkin, 
a  highly  respected  solicitor  of  Xewcastle-upon-Tyne.  He  then 
completed  his  legal  education  in  the  chambers  of  his  brother-in- 
law,  Mr.  "Watson,  afterwards  a  Baron  of  the  Exchequer.  In 
1833,  he  was  admitted  to  a  partnership  in  the  firm,  which  was 
then  styled  "  Donkin,  Stable  and  Armstrong." 

But  Lord  Armstrong's  heart  was  always  set  upon  engineering. 
He  spent  many  hours  of  his  leisure  watching  the  machinery 
in  the  High  Bridge  Works,  and  he  took  the  greatest  interest  in 
all  mechanical  operations.  In  1835,  his  attention  was  attracted 
to  the  waste  of  energy  in  an  overshot  water-wheel,  which 
•  supplied  power  for  a  quarry  in  Dent  Dale,  Yorkshire.  For 
three  years,  he  considered  the  best  method  of  utilizing  the  force 
of  a  stream,  and  in  1838  he  published  his  ideas  on  the  use  of 
water  as  a  motive  power  in  the  Mechanics'  Magazine.  He  was 
never  content  to  throw  out  suggestions,  and  to  leave  to  others 
the  task  of  overcoming  the  difficulties  of  their  practical  applica- 
tion. In  1840,  he  described  in  the  same  periodical  a  water- 
pressure  wheel,  which  he  had  constructed,  and  which  was  a 
great  improvement  on  any  in  use  up  to  that  time.  The  circum- 
ference of  the  wheel  was  fitted  with  equal  circular  discs,  whose 
diameters  were  in  the  direction  of  the  radii  of  the  wheel,  and  whose 
planes  were  perpendicular  to  the  central  plane  of  the  wheel,  and 
passed  through  the  axis  about  which  the  wheel  revolved.  These 
discs  successively  entered  a  tube  in  the  form   of  a  portion  of 
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a  circular  anchor-ring,  concentric  with  the  wheel,  and  made  to  fit 
the  discs.  The  water  flowing  through  this  tube  acted  on  the  discs 
with  considerable  force.  It  was  a  noteworthy  invention,  sound 
in  principle,  and  capable  of  very  varied  and  important  applica- 
tions. But  no  engineers  appeared  willing  to  recognize  its  value, 
so  with  characteristic  soundness  of  judgment,  unfailing  patience, 
and  indomitable  perseverance,  he  set  to  work  to  apply  water- 
power  in  some  more  popular  way. 

In  the  autumn  of  1840,  William  Patterson,  who  was  em- 
ployed at  a  fixed  steam  engine  on  the  railway  of  Cramlington 
colliery,  being  brought  into  contact  with  a  jet  of  steam  issuing 
from  a  leak  in  the  high-pressure  boiler,  observed  a  spark  pass 
from  his  hand  to  the  lever  of  the  safety-valve,  which  he  was 
adjusting ;  and  he  experienced  at  the  same  time  an  electric 
shock.  His  report  brought  the  matter  under  the  notice  of  the 
scientific  men  of  the  day,  but  Lord  Armstrong  was  the  first  to 
give  the  correct  explanation  of  the  phenomenon  in  a  series  of 
papers  in  the  Philosophical  Magazine  in  1842  and  1843.  In  1844, 
he  exhibited  to  the  Literaiy  and  Philosophical  Society  of  New- 
castle-upon-Tyne his  hydro-electric  machine,  which  consisted 
of  an  insulated  boiler  from  which  steam  at  high  pressure  was 
allowed  to  escape  through  special  nozzles.  The  original  machine 
was  afterwards  given  by  him  to  the  Durham  College  of  Science. 
This  was  the  most  powerful  means  then  known  of  producing 
electricity,  and  it  is  still  used  when  electricity  of  high  tension 
is  required  under  certain  circumstances.  It  was  so  highly 
appreciated  that  it  secured  his  election  as  a  fellow  of  the  Royal 
Society.  His  certificate,  dated  March  10th,  1846,  described  him 
as  "a  gentleman  well-known  as  an  earnest  investigator  of  physical 
science,  especially  with  reference  to  the  electricity  of  steam,  and 
the  hydro-electric  machine."  It  was  signed  by  the  leading 
physicists  of  that  day,  among  whom  we  may  notice  Michael 
Faraday,  W.  R.  Grove,  and  C.  Wheatstone. 

In  former  times,  the  inhabitants  of  Newcastle  used  the  water 
of  the  Tyne  for  household  purposes.  This  supply  was  subse- 
quently supplemented  from  the  springs  at  Coxlodge.  But  with 
the  growth  of  the  population  the  Tyne  became  more  con- 
taminated, and  the  water  obtainable  from  Coxlodge  more  in- 
adequate. In  the  beginning  of  1845,  the  prospectus  of  the 
Whittle   Dene  Water  Company  was   issued.        The   provisional 
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committee  comprised  some  score  of  the  leading  citizens,  and  it 
was  presided  over  by  the  Mayor,  Mr.  Alderman  Potter;  but  the 
master  mind,  which,  directed  the  movement,  was  that  of  Lord 
Armstrong'.  Their  plan  was  to  divert  some  of  the  water  flowing 
into  Whittle  burn,  a  tributary  of  the  Tyne,  and  to  store  it  in 
a  large  accumulation -reservoir  about  360  feet  above  Tyne  high- 
water  mark,  from  which  they  proposed  to  bring  the  water  through 
metal  pipes,  24  inches  in  diameter,  to  Newcastle.  These  were 
then  the  largest  mains  in  the  world,  and  excited  an  amount  of 
opposition  which  reflects  little  credit  upon  the  foresight  of  the 
citizens  of  that  day.  At  the  first  meeting  of  the  shareholders 
on  July  26th,  1845,  Lord  Armstrong,  the  moving  spirit  of  the 
enterprise,  was  appointed  secretary.  He  managed  so  well  that 
the  undertaking  was  a  commercial  success  from  the  beginning, 
and  from  that  day  this  growing  city  has  enjoyed  the  great  boon  of 
an  abundant  supply  of  pure  water.  He  also  invented  about  this 
time,  in  conjunction  with  the  late  Mr.  Thomas  Hawksley,  a 
valve  to  close  the  pipes  automatically  in  the  event  of  a  leakage. 
This  valve  has  been  adojited  by  every  water-company  in  the 
world,  and  it  remains  in  use  at  the  present  time.  At  the  second 
meeting  of  the  shareholders,  on  February  25th,  1847,  he  resigned 
his  secretaryship,  as  more  important  business  required  his  whole 
attention. 

In  fact,  Lord  Armstrong  had  by  this  time  perfected  his 
hydraulic  crane.  He  had  long  ago  arrived  at  the  conviction 
that  water  would  be  more  useful  if  employed  for  the  trans- 
mission of  power  than  as  a  prime  mover.  On  December  3rd, 
1845,  he  exhibited,  in  the  theatre  of  the  Literary  and  Philo- 
sophical Society  of  Newcastle-upon-Tyne,  an  admirable  model 
of  a  portion  of  the  Quay,  with  a  crane  worked  from  the  water- 
mains  of  the  town.  In  February,  1846,  he  obtained  permission 
from  the  Town  Council  of  Newcastle-upon-Tyne  to  erect  one  of 
his  cranes  on  the  Quay  at  his  own  expense.  Lord  Armstrong 
always  showed  remarkable  perception  in  his  selection  of  those 
whom  he  employed  to  work  for  him.  The  man  whom  he  chose  to 
manage  his  crane  became  so  skilful  in  its  manipulation,  that  he 
gained  the  nickname  of  "Hydraulic  Jack."  So  successfully 
did  he  handle  it  that,  towards  the  end  of  the  year,  the  crane 
had  attracted  much  favourable  notice.  Not  only  was  Lord 
Armstrong  authorized  to  erect  more  cranes  on  the  Quay,   but 
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their  fame  brought  many  people  from  a  distance  to  examine  their 
performances.  Amongst  others,  Mr.  Jesse  Hartley,  the  able  but 
eccentric  engineer  of  the  Liverpool  docks,  was  so  impressed 
with  their  value,  that  he  ordered  some  for  his  own  quays.  To 
supply  this  increasing  demand  Lord  Armstrong,  on  January 
1st,  1847,  founded  the  Elswick  engineering  works,  his  first 
partners  being  Messrs.  Armorer  Donkin,  Addison  Potter,  George 
Cruddas  and  Richard  Lambert.  The  firm  proposed  to  under- 
take all  kinds  of  engineering  work — an  hydraulic  engine  to  drive 
the  printing  presses  of  the  Newcastle  Chronicle,  mining  machinery 
for  the  lead-works  at  Allenheads,  and  winding-engines  for  the 
South  Hetton  Coal  Company  were  among  their  earliest  pro- 
ductions. But  in  spite  of  the  genius  of  their  able  director  the 
Elswick  engineering  works  did  not  at  first  make  very  quick 
progress.  Orders  did  not  come  in  veiy  rapidly,  and  there  was 
some  difficulty  at  starting  in  estimating  the  cost  of  production. 
All  the  hydraulic  machinery  erected  by  Lord  Armstrong  up 
to  1849  was  worked  by  water  from  the  town  mains,  but  in  that 
year  he  received  commissions  for  his  cranes  at  places  on  the 
Humber  and  Tees,  where  the  pressure  in  the  water-pipes  was 
insufficient.  To  avoid  building  a  reservoir,  he  used  an  air-vessel, 
but  the  device  was  not  entirely  satisfactory.  In  the  following 
year,  1850,  he  was  engaged  in  the  construction  of  some  cranes 
for  the  goods-sheds  of  the  Ferry  station  of  the  Manchester, 
Sheffield  and  Lincolnshire  Railway,  near  Xew  Holland-on-tke- 
Humber.  The  surface  of  the  land  in  this  district  is  absolutely 
flat,  and  the  ground,  consisting  of  deep  silt,  afforded  no  founda- 
tion for  the  erection  of  a  reservoir  of  the  size  necessary  and  of 
a  sufficiently  high  elevation.  He  was  here  led  to  the  idea  of 
a  new  substitute  for  a  large  elevated  reservoir.  This  consisted 
of  a  cast-iron  vertical  cylinder  of  considerable  dimensions,  fitted 
with  a  loaded  plunger  to  give  pressure  to  the  water  injected  by 
an  engine.  This  contrivance  he  called  an  "accumulator."  It 
not  only  made  it  easy  for  him  to  work  with  water  at  any  required 
pressure,  but  the  pressure  produced  was  more  constant  than  that 
of  the  water  in  ordinary  water-mains.  In  no  previous  case  had 
he  used  a  pressure  exceeding  90  pounds  on  the  square  inch,  but 
he  now  decided  to  work  at  600  pounds.  The  storage-capacity 
of  the  accumulator  is  less  than  that  of  a  reservoir,  but  the  higher 
•pressures  employed  enable  the  distributing  pipes  to  be  made  of 
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smaller  dimensions  than  would  otherwise  be  necessary.  It  also 
rendered  hydraulic  machinery  available  in  almost  every  situation. 
Being1  very  convenient  where  power  is  required  at  intervals  and 
for  short  periods,  it  has  come  into  extensive  use  for  working 
cranes  and  hoists,  loading  and  discharging  goods,  opening  and 
closing  lock-gates,  docking  and  launching-  ships,  raising  lifts, 
turning  capstans,  pumping  water,  crushing  ores,  and  doing 
many  kinds  of  useful  work.  It  has  procured  important 
economies,  and,  especially  where  large  amounts  of  traffic  have  to 
to  be  dealt  with,  it  has  saved  both  time  and  money.  In  the  Royal 
navy,  its  applications  are  almost  infinite  in  number.  In  spite 
of  the  rivalry  of  electric  motors,  it  may  still  be  said  that  a 
modern  warship  without  hydraulic  machinery  would  be  an 
impossibility.  There  is  hardly  a  manufacture  of  importance 
which  has  not  been  greatly  aided  by  the  beneficial  substitution 
of  mechanical  power  for  laborious,  and  often  injurious,  human 
toil. 

On  Xovember  5th,  1854,  the  British  army  won  the  battle  of 
Inkerman.  The  victory  was  largely  due  to  the  gunners,  who, 
by  laboriously  dragging  two  16  pounders  up  an  eminence,  were 
able  to  give  assistance  which  decided  the  fortune  of  the  day. 
It  occurred  to  Lord  Armstrong,  that,  if  cannon  could  be  con- 
structed on  similar  principles  to  rifles,  they  would  be  at  once 
less  heavy  and  more  strong,  and  both  more  accurate  and  of 
greater  range.  Up  to  that  time,  guns  were  cast  solid  in  a 
mould,  and  then  bored  along  the  axis.  It  is  well-known  that 
the  strength  of  a  homogeneous  cylinder  is  not  proportional  to 
its  thickness: — -"In  order  to  obtain  the  greatest  resistance  to 
bursting,  the  external  layer  must  be  in  a  state  of  initial  tension, 
which  should  diminish  in  each  succeeding  inward  layer,  until 
a  neutral  point  is  reached ;  beyond  which  a  state  of  compression 
must  prevail,  gradually  increasing  to  a  maximum  at  the  interior 
surface." 

Lord  Armstrong  applied  himself  to  this  problem  with  charac- 
teristic perseverance,  energy,  and  thoroughness.  By  a  series  of 
experiments,  he  first  proved  that  steel  and  wrought-iron  were 
the  best  materials  available.  Then  he  built  up  his  gun  by 
shrinking  red-hot  jackets  of  twisted  wrought-iron  rods,  welded 
together,  on  a  steel  core.  He  improved  the  mounting,  and  slides, 
and  traversing  platforms  were  provided  for  the  carriage  to  run 
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on.  He  also  devised  a  mechanical  "  compressor-brake"  to  cheek 
recoil.  This  consisted  of  a  number  of  short  iron  plates  on  the 
carriage,  which  interlaced  with  long  plates  or  bars  on  the 
slide  in  such  a  manner  that  both  could  be  clamped  together  by 
the  action  of  the  compressor-jaws.  In  process  of  time,  when  the 
size  of  the  guns  was  increased,  he  substituted  the  hydraulic 
buffer,  but  as  this  gave  trouble  with  the  valves,  it  was  ultimately 
superseded  by  the  well-known  Vavasseur  system,  introduced  about 
twenty  years  ago. 

Lord  Armstrong  also  invented  breech-loading,  and  devised 
both  the  screw  and  the  wedge  methods  of  closing  the  breech. 
He  rifled  the  bore,  and  investigated  the  best  dimensions  for  the 
charging-chamber.  For  round  cannon-balls  he  substituted  an 
elongated  lead-covered  projectile  with  an  ogival  head — a  shape 
which  has  not  yet  been  improved  upon.  In  1855,  his  first 
3  pounder  was  completed,  but  the  artillerists  of  the  day  derided 
it  as  a  pop-gun.  So  he  constructed  a  6  pounder  and  after  a 
long  series  of  trials  at  Jesmond  dene,  and  subsequently  at  Allen- 
heads,  he  submitted  it  to  the  Government.  This  was  tested  in 
every  possible  way,  and  was  found  to  be  so  satisfactory  that  it 
was  adopted  for  the  British  army. 

Lord  Armstrong  then  generously  and  patriotically  gave  all 
his  gunnery  inventions  to  the  nation,  and  placed  his  services  at 
their  command.  In  1859,  he  accepted  the  post  of  Engineer  of 
Rifled  Ordnance,  being  made  C.B.  and  receiving  the  honour  of 
knighthood.  A  new  ordnance  department  was  erected  at 
Elswick  by  a  separate  company,  in  which  Lord  Armstrong  had 
no  pecuniary  interest.  At  these  works,  between  1859  and  1863, 
he  superintended  the  construction  of  three  or  four  thousand 
guns.  Great  Britain  now  possessed  the  finest  armament  in  the 
world.  But  the  Armstrong  guns  were  very  strongly  opposed. 
They  were  unsuitable  for  exposed  situations,  and  required  care- 
ful treatment.  The  breech  mechanism  was  complicated  and 
expensive,  both  in  first  cost  and  in  maintenance.  It  was  not 
quite  safe  in  the  hands  of  unskilful  gunners.  Rivals  loudly 
emphasized  these  drawbacks,  and  in  1863  the  authorities  re- 
verted to  muzzle-loaders.  Apparently  Lord  Armstrong  did 
not  receive  the  consideration  due  to  his  great  talents  and  im- 
portant services.  British  orders  were  almost  entirely  withdrawn, 
but  on  the  other  hand  the  Elswick  ordnance  works  were  now  at 
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liberty  to  accept  commissions  from  foreign  governments.  These 
soon  increased,  especially  as  Lord  Armstrong  continued  to 
improve  his  guns.  As  far  back  as  1855,  Captain  Blakeney  had 
proposed  to  substitute  for  hoops  or  jackets  wire  wound  at  high 
tension  round  the  core.  The  same  idea  had  occurred  in- 
dependently to  Mr.  Brunei,  who  gave  Lord  Armstrong  a  com- 
mission for  a  gun  constructed  on  this  principle.  This  could  not 
be  executed,  for  it  was  found  that  Mr.  Longridge  had  taken  out 
a  patent  for  it.  Some  time  after  his  patent  had  expired,  this 
plan  of  building  up  guns  was  adopted  at  Elswick.  At  present, 
ai  steel  ribbon  of  rectangular  section  (025  inch  by  0'06  inch), 
possessing  tensile  strength  up  to  110  tons  per  square  inch, 
is  wound  on  a  steel  core  at  a  tension  of  about  40  tons  per  square 
inch.  These  guns  are  very  strong  in  proportion  to  their  weight. 
The  defects  in  the  breech-action  were  also  removed  and  the 
mounting  was  greatly  improved.  Still  the  "War  Office  clung 
tenaciously  to  the  out-of-date,  unwieldy  muzzle-loaders.  The 
British  artillery  fell  perilously  behind  that  of  the  rest  of  Europe, 
and  a  naval  war  at  that'  time  might  have  entailed  disastrous 
consequences.  But  in  1880,  our  authorities  were  once  more 
persuaded  to  adopt  breech-loaders,  to  the  great  advantage  of 
our  armament. 

The  economical  use  of  fuel  is  always  an  important  study  for 
a  thoughtful  engineer,  and  Lord  Armstrong's  attention  was 
specially  directed  to  the  wasteful  use  of  coal  by  an  invitation 
.from  the  Northumberland  Steam  Collieries  Association  in  1855, 
that  he  should  join  a  small  committee  appointed  to  adjudicate 
a  prize  of  £500  for  the  best  method  of  preventing  smoke,  when 
Hartley  coals  were  burnt  in  marine  boilers.  He  entered  into 
this  investigation  with  his  characteristic  zeal  and  earnestness, 
and  after  many  experiments  brought  out  a  final  report  in  1858. 
But  he  was  so  deeply  impressed  with  the  danger  which  threatened 
this  country  through  the  premature  exhaustion  of  our  coal-fields, 
that,  when  the  British  Association  for  the  Advancement  of 
Science  met  at  Xewcastle-upon-Tyne  in  1863,  he  devoted  a 
considerable  portion  of  his  presidential  address  to  the  probable 
duration  of  our  coal-supply.  He  calculated  that  at  the  rate  oJ 
consumption  at  that  time  Great  Britain  would  in  about  200  years 
cease  to  be  a  coal-exporting  country.  This  attracted  so  much 
attention,  that  a  Royal  Commission  was  ordered  to  report  upon 
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the  subject,  and  his  evidence  was  among  the  most  valuable 
collected  on  that  occasion.  In  1878,  when  he  was  president  of 
the  Institution  of  Mechanical  Engineers,  he  returned  to  the 
discussion  of  our  wasteful  employment  of  our  national  fuel.  He 
estimated,  that,  in  an  ordinary  engine,  only  about  ^th  of  the 
energy  of  the  coal  was  applied  to  useful  work,  and  he  strenuously 
urged  a  more  careful  husbanding  of  our  resources  by  greater 
economy  in  burning.  He  strongly  advocated  that  we  should 
take  advantage  of  other  sources  of  power.  In  1880,  he  pointed 
out  the  importance  of  the  utilization  of  such  natural  forces  as 
waterfalls  and  solar  heat.  He  calculated  that  the  heat  received 
from  the  sun  in  a  single  day  upon  one  acre  of  land  within  the 
tropics  would,  if  collected  and  properly  applied,  perform  as 
much  work  as  4,000  horses  could  produce  in  9  hours,  and  he 
suggested  the  possibility  of  contriving  this  by  a  kind  of 
thermopile. 

In  1855,  Lord  Armstrong  was  elected  chairman  of  the  New- 
castle-upon-Tyne Water  Company,  and  he  continued  to  preside 
over  its  affairs  until  1807. 

Meanwhile,  the  Elswick  works  were  increasing  their  business 
and  growing  in  importance.  The  development  was  no  doubt,  in 
a  great  measure,  the  fruit  of  Lord  Armstrong's  judicious  selec- 
tion of  able  colleagues.  But  the  enterprise  owed  its  birth  to  his 
genius,  it  was  fostered  at  first  by  his  unceasing  care,  for  many 
years  it  had  the  benefit  of  his  constant  superintendence,  and 
up  to  within  a  short  time  of  his  last  illness  it  was  greatly 
indebted  to  his  suggestions.  In  1863,  the  ordnance  works  were 
incorporated,  and  about  the  same  time  blast-furnaces  werfe 
established.  In  1868,  the  firm  began  to  build  and  equip  war- 
ships. At  first  these  were  launched  from  the  Walker  yard  of 
Messrs.  Mitchell  and  Swan ;  but,  in  1882,  the  two  undertakings 
were  united  and  formed  into  a  public  company  under  the  style 
of  Sir  W.  G.  Armstrong,  Mitchell  and  Company.  Soon  after- 
wards a  shipbuilding  yard  was  established  at  Elswick,  which  has 
turned  out  a  splendid  fleet  of  warships  under  the  able  direction 
of  Sir  William  White,  and  later,  of  Mr.  Philip  Watts. 

From  an  early  date,  Lord  Armstrong  had  taken  great  interest 
in  problems  connected  in  the  mounting  and  working  of  guns  on 
ships.  From  the  first,  he  was  a  steadfast  believer  in  guns  as 
against  armour.     He  had  himself  worked  at  the   improvement 
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of  armour-plating.  He  had  obtained  steel  of  very  high  tensile 
strength  and  great  toughness,  by  tempering  it  in  an  oil-bath.  But 
after  all  his  experiments  he  came  to  the  conclusion,  that  the  first 
requisite  for  warships  was  great  offensive  power.  He  held,  that 
to  render  a  ship  safe  from  being  sunk  by  modern  artillery,  we 
should  have  to  eliminate  its  ability  to  sink  anything  else.  At 
first  he  advocated  vessels  with  little  or  no  side  armour,  but 
otherwise  constructed  to  minimize  the  effect  of  projectiles  upon 
them.  The  main  objects  at  which  he  aimed  were  high  speed, 
great  nimbleness  of  movement,  and  considerable  power  of  offence. 
He  accordingly  devoted  special  attention  to  the  design  and  con- 
struction of  vessels  of  the  cruiser  type,  which  was  to  a  large 
extent  originated  by  himself.  His  firm  built  several  vessels  of 
this  class,  leading  up  to  the  "  Esmeralda,"  launched  for  the 
Chilian  government  in  1882.  Since  several  light  cruisers  could 
be  built  for  the  cost  of  a  single  ironclad,  he  argued  that  the 
former  would  be  a  better  investment  for  the  nation.  A  large 
number  of  ships  would  be  necessary  to  guard  British  commerce 
scattered  all  over  the  world ;  and  he  believed  that  three  or  four 
of  these  lighter  vessels  acting  together  might  prove  more  than 
a  match  for  the  most  heavily  armoured  ironclad.  Latterly, 
after  the  introduction  of  high  explosives,  he  recommended  that 
even  cruisers  should  be  to  a  certain  extent  protected  by  plates 
about  the  more  vital  parts. 

During  recent  years,  under  the  management  of  Sir  Andrew 
Noble,  the  success  of  the  Elswick  works  has  been  phenomenal. 
They  have  continued  to  increase  their  business,  and  it  is  said 
to  be  still  steadily  growing.  Last  year  the  company  owned  230 
acres  of  land,  and  in  a  single  week  £36,802  was  paid  in  wages 
to  25,028  workmen. 

In  later  life,  the  work  that  gave  Lord  Armstrong  most 
pleasure  was  electrical  research.  In  1897,  he  published  a 
beautifully  illustrated  work  on  Eh  etric  Motion  in  Air  and  IT  ater. 
In  1899,  with  the  assistance  of  Dr.  Henry  Stroud,  professor  of 
physics  in  the  Durham  College  of  Science,  Newcastle-upon-Tyne, 
he  brought  out  a  still  more  sumptuously  illustrated  supplement 
This  was  his  most  important  publication.  He  had  been  joint 
editor  of  The  Industrial  Resources  of  the  Tyne,  tin  Wear,  and 
the  Tees,  which  appeared  in  1863.  In  1872,  he  visited  Egypt 
to  advise  the   Khedive  as -to  the  best  method  of  obviating  the 
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interruption  to  the  Nile  traffic  caused  by  the  cataracts.  His  four 
interesting'  lectures  to  the  Literary  and  Philosophical  Society 
of  Newcastle-upon-Tyne,  describing  his  journey,  were  published 
in  an  unpretentious  volume  in  1874.  He  was  also  the 
author  of  a  large  number  of  papers,  chiefly  on  scientific  subjects, 
but  some  on  social  and  educational  questions.  References  to 
the  more  important  of  these  may  be  found  in  the  supplement  to 
the  Dictionary  of  National  Biography. 

In  June  1886,  influenced  by  his  strong  sense  of  duty  to  his 
country  and  the  urgent  solicitations  of  the  party,  Lord  Armstrong 
reluctantly  came  forward  as  a  unionist  candidate  with  Viscount 
Eidley  for  the  representation  of  the  parliamentary  borough 
of  Xewcastle-upon-Tyne.  But,  partly  owing  to  the  labour- 
troubles  of  that  time,  the  Gladstonian  candidates  gained  the 
election.  In  the  following  iSeptember  he  received  the  freedom 
of  the  city,  and  in  1887  he  was  raised  to  the  peerage. 

Lord  Armstrong  was  Vice-President  of  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers  in  1866-67, 
1867-68,  1868-69  and  1869-70,  and  President  in  1872-73,  1873-74 
and  1874-75.  He  was  an. honorary  member  of  the  North-East 
Coast  Institution  of  Engineers  and  Shipbuilders.  He  was 
President  of  the  Institution  of  Mechanical  Engineers  in  1861, 
1862  and  1869.  He  was  President  of  the  Institution  of  Civil 
Engineers  in  1882,  which  in  1850  had  awarded  hirn  their  Telford 
Medal.  The  Society  of  Arts  gave  him  their  Albert  Medal  in 
1878,  and  the  Iron  and  Steel  Institute  their  Bessemer  Medal  in 
1891.  The  Universities  of  Cambridge,  Oxford,  Durham  and 
Dublin  gave  him  the  highest  honours  which  it  was  in  their 
power  to  bestow.  He  was  decorated  with  orders  by  the  Kings 
of  Denmark,  Spain  and  Siam,  and  also  by  the  Emperors  of 
Austria,  China  and  Japan. 

Lord  Armstrong  was  a  very  notable  benefactor  to  Newcastle- 
upon-Tyne,  and  every  institution  of  importance  in  the  neigh- 
bourhood worthy  of  support,  received  his  generous  help.  The 
Natural  History  Society  of  Northumberland,  Durham  and  New- 
castle-upon-Tyne, for  example,  is  indebted  to  him  for  donations 
amounting  to  more  than  £14,000.  He  employed  his  genius  for 
landscape-gardening  in  beautifying  Jesmond  dene,  devoting 
much  time  and  thought  to  it,  as  well  as  spending  large  sums  of 
money  upon  it,  and,  when  perfected,  he  presented  it,  with  about 
93  acres  of  land  in  all,  a  free  gift  to  the  city  of  his  birth. 
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His  benefactions  at  Rothbury  were  upon  the  same  princely 
scale.  Here,  by  Coquet-side,  amid  the  haunts  of  his  youth, 
he  returned  to  spend  the  evening  of  his  life,  and  among  the 
beetling  crags  of  a  rugged  dene  he  built  his  stately  home.  He 
laid  out  roads  upon  its  rocky  slopes,  he  trained  streams,  and  dug 
out  lakes.  He  sowed  flowers,  planted  rare  shrubs,  and  covered 
the  ground  with  millions  of  noble  trees,  till  the  bleak  hill-side 
was  transformed  into  a  magnificent  park,  and  the  barren  wilder- 
ness was  clothed  with  beauty.  In  1893,  he  began  the  restoration 
of  Bamburgh  castle,  but  he  did  not  live  to  see  the  completion  of 
his  great  design.  In  spite  of  the  unceasing  care  and  affectionate 
solicitude  of  those  who  were  more  tender  and  more  faithful  than 
many  children,  his  health  failed  in  the  autumn  of  1900,  and  on 
December  27th,  he  peacefully  passed  to  rest.  On  the  last  day 
of  the  century,  all  that  was  mortal  of  Lord  Armstrong  was  laid  in 
Rothbury  churchyard  beside  the  remains  of  his  wife,  in  the 
presence  of  one  of  the  most  representative  gatherings  ever 
witnessed  in  Northumberland. 

Xo  man  has  been  more  closely  identified  with  the  utilization 
of  natural  forces  to  the  service  of  man  during  the  nineteenth 
century  than  Lord  Armstrong,  whose  long  life  extended  through 
nine  of  its  decades.  He  has  left  us  a  bright  example  of 
the  glory  of  work  and  of  the  power  of  perseverance.  It  is  im- 
possible to  imagine  a  greater  capacity  for  taking  pains,  a  braver 
heart  never  discouraged  by  failure.  "With  inexhaustible  re- 
sourcefulness he  would  often  learn  even  from  disappointments 
the  secret  of  success.  His  keen  perception  seized  with  a  firm  grip 
the  essentials  of  a  problem,  and  he  arrived  by  the  intuition  of 
genius  at  results  which  mathematicians  could  only  verify  by 
laborious  calculations.  Endowed  with  broad  sympathies  and 
many-sided  interests,  he  possessed  in  a  remarkable  degree  the 
power  of  intense  concentration  on  each  in  turn.  His  tact  and 
common  sense  wasted  no  time  upon  wild  or  extravagant  specu- 
lations. With  unrivalled  clear-sightedness  he  saw  what  was 
wanted,  and  he  pursued  his  objects  with  a  patient  tenacity  of 
purpose  which  no  difficulties  could  daunt,  no  obstacles  turn  aside. 
His  favourite  motto  was  "  Perseverance  generally  prevails." 
His  remarkable  success  was  largely  due  to  his  unerring  judgment 
in  choosing  his  colleagues  and  his  assistants,  who  were  en- 
couraged to  their  best  efforts  by  his  wise  liberality  as  well  as 
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by  his  amiable  and  unselfish  disposition.  His  kindliness  of  heart 
prompted  his  princely  hospitality.  His  unaffected  modesty,  his 
gentleness  and  courtesy  adorned  an  engaging  personality,  which 
attracted  the  sincere  admiration  of  all  who  came  within  his 
influence.  His  fame  spread  through  many  nations.  Obituary 
notices  in  every  language  known  to  civilization  proved  that 
the  whole  world  felt  poorer  by  his  death.  But  simple  in  his 
habits,  unassuming  and  free  from  ostentation,  he  lived  among 
his  own  people  to  the  end  ;  and  his  memory  will  ever  be  especially 
beloved  and  honoured  in  the  North  of  England. 


Mr.  A.  L.  Steavenson  (Durham)  said  that  as  one  of  the 
oldest  members  present  (having  joined  the  Institute  in  1856), 
it  perhaps  devolved  appropriately  upon  him  to  propose  a  vote 
of  thanks  to  Principal  Gurney  for  his  very  beautiful  memoir 
of  Lord  Armstrong.  In  1861,  he  (Mr.  Steavenson)  first  became 
acquainted  with  Lord  Armstrong's  work,  in  connection  with  the 
hydraulic  hoists  which  were  erected  at  the  Clarence  works  in 
Cleveland,  and  ever  since  their  erection  they  had  worked  with 
a  steady  uniform  speed,  nor  had  any  case  of  failure  or  breakdown 
ever  been  known  in  connection  with  them ;  he  doubted  whether 
any  other  apparatus  could  be  produced  which  would  give  anything 
like  the  same  economy. 

Mr.  J.  H.  Merivale  seconded  the  vote  of  thanks,  which  was 
heartily  adopted. 


The   following   paper  on    "  The    Sussmann   Electric   Miners' 
Lamp,"  by  Mr.  W.  0.  Wood   was  taken  as  read  :  — 
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THE  SUSSMANN  ELECTRIC  MIXERS'  LAMP. 


By  W.  0.  WOOD. 

Many  attempts  have  been  made  by  inventors  to  produce  a 
reliable  portable  electric  lamp  for  use  in  mines,  which  would  be 
a  perfect  safety-lamp,  and  at  the  same  time  give  a  better  light 
than  that  yielded  by  the  ordinary  oil  safety-lamp,  but  without 
success,  until  the  introduction  of  the  Sussmann  lamp. 

An  electric  lamp  is  necessarily  composed  of  two  distinct 
parts  :  — (1)  The  battery  supplying  the  necessary  current,  and  (2) 
the  lamp  itself. 

With  the  latter  there  has  not  been  much  difficulty  :  an  incan- 
descent lamp  or  bulb  enclosed  in  a  suitable  lantern  or  cage  being 
all  that  is  necessary,  provided  of  course  that  the  carbon-filament 
has  an  average  life. 

Primary  batteries  were  at  first  tried,  many  of  them  of  original 
and  ingenious  design,  but  all  that  have  come  under  the  writer's 
observation  have  failed  for  various  reasons,  chiefly,  because 
under  the  rough  usage  experienced  in  mines  it  was  impossible  to 
keep  them  tight,  and  the  corrosive  action  of  the  liquids  employed 
quickly  destroyed  the  fittings  and  connections  of  the  lamps,  and 
the  batteries  themselves.  The  daily  renewal  of  the  elements  was 
also  a  source  of  trouble. 

The  battery  of  the  Sussmann  electric  lamp  has  solved  the 
difficulty.  It  is  practically  a  dry  battery,  there  is  neither  leakage 
nor  fumes,  and  it  has  successfully  stood  daily  working-tests  over 
a  period  of  three  years. 

A  small  number  of  Sussmann  lamps  were  introduced  at  Mur- 
ton  colliery  in  September,  1897.  The  result  being  so  satisfactory 
as  to  warrant  the  trial  of  the  lamp  on  a  larger  and  more  practical 
scale,  500  lamps  were  put  into  regular  work  in  October,  1897; 
100  were  added  in  April,  1898 ;  and  400  in  September  and 
October,  1899 ;  making  1,000  lamps  now  in  daily  and  successful 
operation. 

At  first,  the  Sussmann. lamp  was  objected  to  by  the  workmen 
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on  account  of  its  weight  (4  pounds),  which  is  heavier  than  the 
ordinary  safety-lamp,  and  their  reluctance  to  use  anything  n<'\\  ; 
next,  it  was  thought  risky  to  depend  upon  the  lamp,  as  it  did  not 
indicate  the  presence  of  gas.  These  objections  were,  however, 
by  degrees  removed,  and  the  difficulties  afterwards  encountered 
were  more  of  a  practical  character,  particularly  the  extinction  of 
the  incandescent  lamp  or  bulb,  and  failures  of  connexions  and  of 
batteries,  the  last  being  the  most  troublesome. 

The  number  of  failures  of  the  ordinary  oil  safety-lamp,  or 
extinctions  from  all  causes,  failure  of  oil  or  wick,  being  knocked 
over,  falling  down,  etc.,  is  much  larger  than  might  be  expected ; 
and  it  was  found,  on  a  careful  record  being  kept,  to  be  211  per 
cent,  of  the  number  of  lamps  in  use. 

Even  at  the  first,  the  failures  of  the  electric  lamp  were  not 
very  excessive,  being  from  all  causes  only  3  per  cent. 

At  the  present  time,  so  thoroughly  have  all  the  defects  and 
weak  points  been  remedied,  and  the  lamp  improved,  that  the 
failures  are  only  O01  per  cent. :  in  fact  it  is  a  most  unusual  thing 
for  a  lamp  to  go  out,  except  when  crushed  or  broken  by  actual 
violence. 

The  writer  feels  full}*  justified  in  saying  that  the  Sussmann 
lamp  possesses  the  following  excellent  qualities: — (1)  It  is 
absolutely  safe  in  an  explosive  atmosphere  ;  (2)  it  is  more  reliable 
than  an  oil  safety-lamp  ;  (3)  it  gives  double  the  light  of  an  oil 
safety-lamp ;  (4)  it  is  as  portable  and  as  easily  carried  as  an  oil 
safety-lamp ;  (5)  it  keeps  perfectly  cool  in  the  warmest  working- 
places  ;  (6)  it  does  not  go  out  if  upset  or  turned  upside  down  ; 
(7)  it  is  more  easily  cleaned  ;  (8)  it  dispenses  with  the  staff  of 
examiners  required  for  the  oil-lamp ;  and  (9)  in  cases  of  accident, 
and  workmen  being  isolated  by  falls  or  other  causes,  a  few  lamps 
will  provide  light  for  many  hours  in  succession,  say  9  hours  per 
lamp,  5  lamps  for  45  hours,  10  lamps  for  90  hours,  and  so  on. 

Before  adopting  the  lamp,  the  writer  made  many  experiments 
to  satisfy  himself  that  ignition  would  not  take  place  if  the  bulb 
were  broken  in  an  explosive  mixture.  This  was  done  in  mixtures 
of  coal-gas  and  mine-gas,  with  incandescent  lamps  varying 
from  1  to  10  candle  power,  and  currents  varying  from  4  to  110  volts. 
The  result  was  invariably  the  same ;  and  out  of  many  experi- 
ments there  was  no  ignition,  while  faulty  oil  safety-lamps,  under 
the  same  circumstances,  at  once  exploded  the  inflammable  mixture. 
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The  Sussmann  Lamp. — Each,  lamp  consists  of  two  parts:  — 
(1)  The  cage  or  lamp-top,  containing  the  incandescent  bulb  or 
lamp  (completely  protected,  and  fitted  with  a  switch  for  lighting 
or  extinguishing  the  lamp  at  will)  which  is  securely  locked  to  (2) 
the  battery-case  with  a  leaden  plug.  The  lamp  is  made  in  two 
patterns  :  Fig.  1,  with  an  ordinary  or  fixed  bulb,  and  Fig.  2,  with  a 
top  (patented  by  the  writer)  containing  a  removable  bulb,  so  that 
in  the  event  of  a  bulb  failing  in  the  mine,  the  deputy  or  other 
official  can  replace  it  by  a  new  one,  in  a  couple  of  minutes. 


Fig.  1. 


Fiu.  2. 


The  Sussmann  Battery^ — The  Sussmann  secondary  battery  is 
of  the  Faure  or  pasted  type,  and  consists  of  2  rectangular  ebonite- 
cells,  each  cell  containing  3  elements — 1  positive  and  2  negative. 
These  elements  are  made  of  cast-lead  plates  or  grids,  with  a 
stout  framework  tapering  inwards,  and  are  pasted  or  filled  with 
oxide  of  lead,  incorporated  with  a  special  binding  material,  and 
made  into  a  paste  with  dilute  sulphuric  acid  or  sulphate  of 
ammonia — -the  mass  being  pressed  into  the  leaden  grids  and 
allowed  to  set  and  dry  for  4  days. 

When  dry,  the  plates  are  placed  in  a  bath  containing  dilute 
sulphuric  acid,  and  are  formed  or  converted,  the  positive  into 
peroxide  of  lead,  and  the  negative  into  spongy  metallic  lead,  by 
means  of  an  electric  current.     After  formation,  the  plates  are 
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placed  in  the  ebonite-cells,  connected  by  leaden  strips  and  filled 
with  the  electrolyte.  The  electrolyte  used  in  the  Sussmann 
batteiy  is  semi-solid,  the  liquid-space  being-  filled  with  a  highly 
porous  and  absorbent  compound,  made  conductive  by  saturation 
with  dilute  sulphuric  acid. 

The  complete  battery  weighs  3£  pounds,  and  has  an  electro- 
motive force  of  2  volts  per  cell,  with  a  capacity  of  &\  ampere- 
hours,  which  maintains  the  incandescent  bulb  for  8  to  10  hours 
with  one  charge. 

All  batteries,  required  for  renewals,  are  made  at  Murton 
colliery,  in  the  lamp-shop,  which  is  completely  equipped  for 
that  purpose. 

Method  of  Charging  Sussmann  Batteries. — The  batteries,  hav- 
ing been  removed  from  the  iron  cases,  are  placed  on  a  suitable 
bench  and  connected  in  series,  namely,  the  positive  pole  of  one 
battery  to  the  negative  pole  of  the  next  batteiy,  and  so  on,  until 
the  circuit  is  completed  ;  the  outer  positive  pole  is  then  con- 
nected through  an  adjustable  resistance-board  and  an  ammeter, 
to  the  negative  main  wire  from  the  dynamo,  and  the  outer 
negative  pole  is  connected  to  the  positive  wire  from  the  dynamo.* 

The  number  of  batteries  so  connected  in  each  circuit  depends 
upon  the  voltage  of  the  dynamo  used  for  supplying  the  charg- 
ing-current.  There  are  2  cells  in  each  battery,  so  that  in 
arranging  the  circuits,  5  volts  should  be  allowed  for  each  battery, 
and  the  maximum  number  of  batteries  in  series  connected  to 
a  110  volts  circuit  should  be  20,  thus  leaving  a  margin  of  10 
volts. 

When  the  batteries  are  connected  as  above  described,  the 
current  is  switched  on,  and  the  resistance  adjusted  until  the 
ammeter  registers  0-G5  ampere ;  they  can  even  be  charged 
up  to  0'8  ampere,  but  this  point  should  never  be  exceeded.  Each 
battery  has  a  capacity  of  5J  ampere-hours,  so  that  at  the  charg- 
ing rate  of  0-65  ampere  it  would  be  necessary  to  leave  them  con- 
nected for  13  hours,  or  for  12  hours  at  0"7  ampere  :  the  lower 
rate  being  preferable.        ' 

When  the  batteries  have  received  this  charge,  they  are  dis- 
connected and  replaced  in  the  iron  cases,  the  connexion-plugs 

*  The  charging-current  must  be  direct,  and  not  alternating. 
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from  the  lamps  placed  in  the  holes  of  the  batteries,  the  lid  closed 
and  locked,  and  the  lamps  sent  out  for  use. 

Dynamo. — The  dynamo  for  supplying  the  current  for  charg- 
ing the  lamps  is  driven  by  a  separate  engine.  It  is  capable  of 
delivering  75  amperes  at  110  volts,  at  which  pressure  the  current 
enters  the  resistance-board,  referred  to  when  describing  the  method 
of  charging  the  batteries.  The  dynamo  also  supplies  current 
to  the  1G  candle-power  lamps  in  use  in  the  lamp-rooms. 

Results  of  Working. — The  Sussmann  electric  lamp  costs  18s. 
The  cost  of  working  the  lamps  over  a  period  of  several  months, 
including  all  charges  except  interest  on  capital  and  the  cost  of 
running  the  dynamo,  has  been  as  follows  : — • 

Pence. 
All  labour,  at  basis  rates,  including  superintendence,  cleaning, 

making  ready,  maintenance,  etc.  ...             ...  ...  2*19 

Material  for  renewing  batteries,   repairing  and  maintaining  the 

lamps  in  every  part,  and  lamp-glasses  ...             ...  ...  ]  00 

Incandescent  lamps  or  bulbs  .              ...  ...             ...  ...  0-60 

Total         ...         3-79 
With  wages  at  52  per  cent,  above  basis  rates  the  cost  is  increased  by         1  '03 

Total  4-82 


The  life  of  the  battery,  up  to  the  present  time,  averages  10 
months,  but  certain  improvements  have  recently  been  made 
whereby  it  is  expected  to  reach  12  months. 

The  lamps  have  now  been  in  use  for  3  years,  and  there  has 
never  been  the  slightest  accident  that  can  be  attributed  to 
their  use.  At  first,  it  was  supposed,  as  the  lamp  did  not  indicate 
the  presence  of  gas,  that  men  might  work  unconsciously  in  an 
explosive  or  irrespirable  atmosphere ;  but  such  an  event  has 
never  happened.  The  precautions  adopted  for  safety  are  the  same 
as  before  the  introduction  of  the  electric  lamp.  The  deputies 
(who  all  carry  oil  safety-lamps)  visit  and  examine  the  working- 
places  before  the  commencement  of  and  during  the  shift,  and  if  gas 
be  detected  the  men  are  withdrawn  at  once,  precisely  as  if  they 
were  using  oil  safety-lamps,  which,  in  the  presence  of  an  explosive 
mixture,    are    a    source    of    danger    while    the    electric    lamp    is 
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absolutely  safe.  The  putters  use  oil  safety-lamps,  which  can  be 
used  by  the  hewers  to  examine  their  working-places,  if  they 
suspect  the  presence  of  gas. 

A  careless  man  has  been  found  working  in  a  place  which 
has  suddenly  become  "  foul,"  with  the  gauze  of  an  oil  safety- 
lamp  red-hot  and  in  a  very  dangerous  condition  to  the  individuals 
working  in  the  place,  and  to  all  the  men  employed  in  the  mine ; 
but  with  an  electric  lamp  this  danger  cannot  happen.  Then 
again,  an  accident  to  an  oil  safety-lamp  in  a  "  foul  "  place,  a 
blow  from  a  pick,  or  a  fall  of  stone  or  coal,  might  cause  a 
disaster,  but  this  risk  is  impossible  with  the  electric  lamp,  as 
the  breakage  of  the  bulb  is  followed  by  the  instantaneous 
extinction  of  the  light. 

The  object  of  introducing  the  electric  safety  lamp  at  Murton 
collieries  was  entirely  in  the  interest  of  increased  safety,  which 
is  secured  by  (1)  the  increased  light,  enabling  the  workman  to 
make  a  better  examination  of  his  surroundings  ;  (2)  the  use  of 
a  source  of  light,  which  minimizes  and  indeed  absolutely  removes 
the  risk  of  igniting  explosive  gas,  an  element  of  danger  which 
is  never  absent,  either  from  accident  or  mistake,  in  the  use  of 
an  oil  safety-lamp.  The  managers  of  fiery  mines  will  fully  realize 
that  they  are  entirely  relieved  of  an  enormous  weight  of  responsi- 
bility and  anxiety  by  the  use  of  the  Sussmann  lamp. 

In  conclusion,  the  writer  may  add  that  he  has  made  the  fore- 
going paper  of  as  practical  a  character  as  possible,  and  confined 
his  remarks  strictly  to  his  personal  experience  gained  in  the  use 
of  the  Sussmann  lamp. 


Mr.  Sydney  F.  Walker  (London)  suggested  that  the 
secondary  batteries  used  with  the  Sussmann  lamp  should  be 
charged  singly,  and  not  in  series.  There  is  always  a  danger 
when  secondary  cells  are  charged  in  series,  that  one  or  more  of 
them  may  not  be  taking  its  proper  current,  and  there  will  be 
nothing  to  show  this,  except  the  fact  that  the  lamp  will  not  last 
out  its  proper  time.  The  best  arrangement,  in  his  opinion, 
would  be,  where  an  electric  light  or  power  service  exists  at  the 
colliery,  to  put  in  a  small  continuous-current  rotary  transformer, 
arranged  to  deliver  current  at  about  6  volts,  to  a  pair  of  bars  on 
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which  would  be  fixed  flexible  cords  with  plugs  attached.  If  the 
cords  are  of  different  colours,  say  +  red  and  —  green,  it  would 
be  a  very  simple  matter  to  make  connection  with  the  batteries, 
and  to  keep  these  cords  clear  of  each  other.  Attached  to  one 
of  the  bars,  also,  should  be  a  small  galvanometer,  for  each  pair 
of  cords,  so  that  the  attendant,  could  see  at  a  glance  whether  any  cell 
was  not.  taking  its  charge.  Simple  boards,  lead-covered,  might 
be  arranged  with  recesses  for  the  cells,  so  that  the  work  involved 
in  setting  any  individual  cell  to  charge  would  be  very  trifling. 
Where  three-phase  plant  is  installed  at  a  colliery,  the  same  plan 
might  be  adopted,  the  transformer  converting  the  current  into 
a  6  volts  continuous  current  at  one  operation. 

He  was  pleased  to  know  that  his  estimate  of  the  running 
cost,  given  in  his  paper,  which  was  recently  read  before  the 
Institution  of  Electrical  Engineers,  was  practically  confirmed  by 
Mr.  Wood's  figures.  His  estimate  was  higher  than  Mr.  Wood's 
figures,  but  it  was  on  the  supposition  that  battery-renewals  had 
to  be  purchased  complete.  He  ventured  to  think  that  if  Mr. 
Wood  and  others,  who  are  using  Sussmann  lamps,  would  adopt 
his  suggestion  for  charging  the  cells,  the  cost  for  attendance 
would  be  materially  reduced. 

Mr.  Austin  Kirkup  said  that  the  Sussmann  electric  miners' 
lamp  had  been  used  at  the  Xewbottle  collieries  for  some  months. 
The  immediate  object  in  giving  these  lamps  a  trial,  was  to  obtain 
a  better  light  at  the  working-face,  so  as  to  enable  the  miners  to 
clean  their  coals  more  effectively  than  with  oil  safety-lamps.  A 
better  light  was  obtained,  but  the  percentage  of  battery  failures 
was  much  greater  than  appears  to  be  the  case  at  Murton  colliery. 
An  extraordinary  number  of  batteries  were  cracked  and  rendered 
useless,  by  knocks  which  the  lamps  received  in  the  pit,  and  this 
was  attributed  to  the  very  light  outer  casing,  containing  the 
batteries.  In  order  to  reduce  the  weight  of  the  lamp  to  4  pounds, 
the  makers  have  enclosed  the  battery  in  a  very  light  and  easily 
bruised  iron  casing,  with  the  result  that  a  by  no  means  violent 
blow  is  required  to  damage  the  battery  enclosed  therein. 

In  regard  to  the  safety  of  the  workmen,  when  using  this  lamp  in 
noxious  gases,  he  could  only  give  a  qualified  assent.  Mr.  Woodliad 
used  the  Sussmann  lamp  for  three  years,  and  he  stated  that  men 
have  never  been  found  working  "  unconsciously  in  an  explosive 
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or  irrespirable  atmosphere."  He  had  only  used  the  lamps  for  six 
months,  and  yet  during  that  time,  he  came  across  two  cases  of 
men,  who  were  working-  unconsciously  in  an  atmosphere  which 
was  unfit  to  brea'the,  owing-  to  the  presence  of  carbon  dioxide. 
This  occurred,  in  spite  of  the  fact  that  the  deputy  had  visited 
the  place  a  short  time  before,  and  found  it  well  ventilated. 
Fortunately,  in  both  the  cases  above  cited,  the  men  were  young- 
and  strong  persons,  otherwise  they  would  have  been  overcome  by 
the  irrespirable  gas.  He  wished  to  enforce  the  point  that  in  work- 
ings which  are  liable  to  sudden  inrushes  of  carbon  dioxide  (a  very 
small  percentage  of  which  mixed  with  air  is  dangerous  to  life) 
the  Sussmann  lamp  is  not  to  be  desired.  In  the  pit  to  which  he 
had  referred,  both  fire-damp  and  carbon  dioxide  are  found,  and 
although  in  an  explosive  mixture  of  fire-damp  and  air,  so  long 
as  it  is  not  poisonous,  the  Sussmann  lamp  is  to  be  preferred  to  an 
oil  safety-lamp,  yet,  in  the  other  case  of  a  mixture  of  carbon 
dioxide  and  air,  the  Sussmann  lamp  is  a  positive  danger,  and  is 
to  be  avoided  accordingly. 

In  conclusion,  he  might  mention  an  incident  in  the  practical 
working  of  the  lamp,  where  a  leakage  of  current  had  occurred 
(due,  no  doubt,  to  defective  insulation)  in  the  lid,  which  sur- 
mounts the  battery  and  forms  the  base  of  the  lamp.  When  con- 
tact was  formed  between  this  lid  and  the  switch  spindle,  a  spark 
was  produced  outside  the  lamp.  This  is  not  desirable  in  a  fiery 
pit.  He  did  not  know  whether  other  instances  of  this  sort  had 
occurred,  but  he  mentioned  it  to  show  that  every  care  must  be 
used  to  ensure  complete  insulation  of  the  lamp.  The  lamps  were 
under  the  constant  charge  of  one  of  the  Sussmann  Lamp  Com- 
pany's electrical  engineers,  during  the  whole  of  trial  period  of 
these  lamps. 

Mr.  Geo.  Ed.  Smith  (Nottingham)  wrote  that  the  members 
were  indebted  to  Mr.  Wood  for  writing  this  paper,  containing 
the  result  of  3  years  practical  experience  with  a  new  and  absolutely 
safe  lamp.  He  should  ljke  to  ask  Mr.  Wood  how  he  ascertained 
the  condition  of  his  secondary  battery  and,  if  fully  charged,  since 
the  electrolite  is  practically  dry  and  no  fumes,  that  is  no  gas  is 
given  off,  as  the  condition  of  the  electrolite  is  generally  used  as 
an  index  to  the  good  or  bad  condition  of  the  cell ;  whether  he 
considered  a  life  of  10  months  for  the  battery  satisfactory;    and 
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whether  at  tlie  end  of  this  period  both  negative  and  positive 
plates  required  renewal.  Did  10  or  12  months  life  mean  that 
the  lamps  are  charged  and  discharged  once  every  24  hours  for 
say  300  times,  as  he  believed  that  the  life  of  a  battery  was  greatly 
dependent  on  the  number  of  charges  and  discharges,  rather  than 
upon  the  number  of  months  it  was  in  use. 

The  President  (Mr.  J.  G.  Weeks)  proposed  a  vote  of  thanks 
to  Mr.  W.  0.  Wood  for  his  interesting  paper. 

Mr.    T.    E.    Forster    seconded    the    resolution,    which    was 
cordially  approved. 


The  following  paper  by  Mr.  Edward  Halse  on  "  Some  Silver- 
bearing  Veins  of  Mexico,"  was  taken  as  read:  — 
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SOME  SILVER-BEARING  VEINS  OF  MEXICO. 

{Continued.)* 


Bv  EDWARD  HALSE. 


Real  of  Tasco,  State  of  Guerrero. 

Tasco  is  situated  in  a  very  mountainous  region,  about  8U 
miles  south-south-east  of  the  city  of  Mexico.  The  town  itself 
is  built  on  the  side  of  a  steep  hill,  at  an  elevation  of  about  5,450 
feet  above  sea-level.  A  deep  canon  separates  it  from  the 
cuadrilla  or  hamlet  of  Tehuilotepec,  lying  1  league  to  the  east, 
where  some  of  the  principal  mines  are  to  be  found. 

Geologically,  the  region  consists  mainly  of  limestone  and 
schistose  rocks  of  Cretaceous  age.  At  the  surface,  the  Cretaceous 
rocks  stretch  in  a  general  "east-and-west  direction  for  a  length  of 
about  60  miles,  and  are  connected  by  a  broad  outcrop,  running 
north  and  south,  with  the  Cretaceous  rocks  surrounding  Chilpan- 
cingo,  60  miles  to  the  south.  Surrounding  these  rocks  are 
gneisses  and  crystalline  schists  of  Azoic  age,  while,  penetrating 
these,  and  ranging  in  a  general  north-west  to  south-east  direction, 
are  modern  eruptive  rocks. 

Thanks  to  a  manuscript  report,  written  by  Jose  Vicente  de 
Ansa,  discovered  not  long  since  in  Tasco,  we  can  form  a  very  fair 
idea  of  the  condition  of  mining  in  the  district  during  the  most 
flourishing  period  of  its  history — the  eighteenth  century,  and 
more  especially  the  latter  half  of  it. 

Tehuilotepec  was  founded  by  Francois  Laborde,  known  to 
Mexicans  as  Francisco  de  la  Borda,  in  the  beginning  of  the 
eighteenth  century.  Figs.  1  and  2  (Plate  IX.)  are  a  plan  and 
general  section  of  the  Tehuilotepec  area.  On  the  former  are  shown 
the  veins  and  boundaries  of  the  claims  or  pertenencias,  as  well  as 
the  position  of  the  old  workings.  Figs.  3  and  4  (Plate  X.)  are  a 
plan  and  section  of  some  of  the  workings,  old  and  recent,   on 

*   Trans.  Inst.  M.E.,  1900,  vol.  xviii.,  page  370. 
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a  larger  scale.  These  drawings  have  been  reduced  from  plans 
and  sections  made  by  the  engineers  of  the  present  Mexican 
owners  of  the  mines. 

Table  I.,  chiefly  compiled  from  the  manuscript*  already 
alluded  to,  and  the  explanations  following  it,  will  give  some  idea 
of  what  work  had  been  accomplished  in  those  days,  and  of  the 
nature  and  value  of  the  veins,  the  workings  in  which  nearly  all 
caved  in  many  years  ago. 

Ansa  was  undoubtedly  a  careful  observer,  as  well  as  a  good 
miner  and  metallurgist,  and  the  statistical  information  given 
by  him  may  be  relied  upon  as  being  accurate.  He  writes  a  good 
deal  about  the  reduction  of  the  ores,t  as  well  as  the  state  of  the 
roads,  the  price  of  labour  and  materials  ruling  at  that  time,  and 
makes  some  proposals  with  a  view  to  lessening  the  cost  of  pro- 
duction, but  his  report  failed  to  reach  Spain. 

San  Pedro  and  San  Pablo  (A  on  plan,  Figs.  1,  2,  3  and  4, 
Plates  IX.  and  X.). — The  exact  position  of  this  mine  is  difficult 
to  ascertain  :  the  bottom  levels  were  825  feet  long,  and  would 
appear  to  have  stretched  from  A  to  A  on  the  plan.  The  mine  was 
discovered  by  Borda  at  the  end  of  the  seventeenth  century.  On 
the  northern  part,  a  small  vein  (hijuela)  was  worked,  called  El 
Pilar,  striking,  according  to  Ansa,  north-north-east  (true  ?)  and 
dipping  32i  degrees.     This  is  not  shown  in  the  plan. 


.*  "Informe  al  Excelentisimo  Serior  Ministro  de  Guerra  y  Hacienda  tie  Imlias, 
p*jr  Don  Jose  Vicente  de  Ansa,  Minero  Matriculado  del  Real  de  Tasco."  It  is  dated 
August  22nd,  1793.  In  Table  I.,  the  magnetic  bearings  of  the  veins  are  taken  from 
the  recent  plan,  which  was  made  in  April,  1S93.  The  declination  at  that  time  was 
6  degrees  30  minutes  east.  Ansa  gives  the  dips  in  fractions  of  a  vara  per  vara, 
but  in  Table  I.  they  are  shown  in  degrees  measured  from  the  horizontal.  The 
thickness  of  the  veins,  depth  and  length  of  workings  are  given  by  him  in  varan 
(1  vara  is  33  inches  nearly)  ;  these  have  been  converted  into  corresponding  British 
feet  The  value  of  the  ore  is  given  in  Spanish  marcos  and  oif.a*  per  carga,  or  per 
monton  of  100  quintales  (I  marco  is  7 '3995  ounces  troy,  1  onza  is  O'Lt-5  ounce 
troy,  1  carga  is  304*332  pounds  avoirdupois,  1  quintal  is  10T444  pounds  avoir- 
dupois) :  and  these  are  converted  into  ounces  troy  per  ton  of  2,000  pounds.  The 
consumption  of  mercury  is  given  in  onza*  per  marco,  or  in  librae  (1  libra  is  1-0143 
pounds  avoirdupois)  per  100  quintales.  In  Table  I.,  the  loss  is  shewn  in  ounces 
avoirdupois  per  ounce  troy  of  silver  extracted.  To  allow  for  moisture,  1  carga 
is  taken  as  etpial  to  300  pounds  avoirdupois,  and  100  quintales  as  equal  to  5  tons 
avoirdupois. 

t  For  a  comparison  of  the  results  of  the  patio  process  in  Ansa's  day  with 
those  of  recent  years,  see  Mr.  R.  E.  Chism  in  The  Engineering  and  Mining  Journal, 
New  York,  1889,  vol.  xlviii.,  pages  27  and  51  ;  and  for  the  various  methods  of 
reduction  other  than  the  patio  used  recently  in  Tehuilotepec,  see  an  article 
by  the  writer  in  the  same  journal,  1895,  vol.  lx.,  page  197. 
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Ascension  (B  on  plan). — This  mine  was  first  worked  by  Jose 
de  la  Borda,  the  brother  of  Francisco,  in  1740  or  1741.  It  was 
abandoned  by  Ansa  in  1768.  The  vein  is  apt  to  break  up  into 
leaders  which  unite,  up  to  a  width  of  19j  feet. 

San  Antonio  (C  on  plan). — Pedro,  the  uncle  of  Ansa,  started 
the  workings  in  1757.  Down  to  a  depth  of  110  feet  the  ore  was 
abundant,  and  gave  good  returns.  Ansa  himself  got  out  sonic 
ore  from  the  upper  workings  (altos),  he  then  sank  a  shaft  and 
extracted  some  lower-grade  ore  from  the  bottom  workings,  but, 
as  the  impoverishment  increased  with  depth,  he  was  forced  to 
abandon  it. 

Ansa  states  that  when  fine-grained  galena  (rclucicnte)  is  abun- 
dant, and  other  pintas  scarce,  the  ore  is  of  good  quality,  but  when 
coarse  galena  (plomo  audio)  of  the  colour  of  brown  blende 
(estoraqitc),  and  iron-pyrites  (bronce)  are  present,  as  well  as 
techichil  and  lechecilla,  the  grade  is  much  lower,  and  the  loss  of 
mercury  in  reduction  much  greater.  The  two  last  are  ferru- 
ginous and  calcareous  compounds  respectively,  both  obnoxious 
to  the  patio  process. 

Animas  (D  on  plan). — This  mine  was  first  worked  by  Jose  de 
la  Borda  in  1771,  the  ore,  however,  proved  too  low  grade  and 
lebellious  to  pay. 

Ansa  describes  all  the  above  workings  as  being  on  the  same 
vein,  but  it  would  appear  from  the  plan  that  at  Ascension  and 
San  Antonio,  another  vein,  coursing  north  10  degrees  west,  was 
worked  as  well;  while,  at  Animas,  a  third  vein  running  north  30 
degrees  west  was  opened  on. 

Pt  rdon  (E  on  plan). — Francisco  de  la  Borda  first  worked  this 
mine  at  the  beginning  of  the  century.  In  1770,  Pedro  de  Ansa 
worked  it,  but  found  the  vein  thin  and  the  ore  bunchy  (en  ojos 
6  terminos  jnico  durable).  His  nephew  took  it  in  1783,  working 
in  the  altos. ,  He  then  struck  the  vein  in  the  San  Ignacio  tunnel 
and  ran  327  feet  along  it  in  a  southerly  direction,  when  ventila- 
tion failed  him.  He  afterwards  ran  in  a  cross-cut  from  the 
Lumbrera  mine,  drove  some  distance  along  the  vein,  and  extracted 
a  few  tons  of  ore  weekly.  Ansa  describes  the  matrix  as  brass- 
coloured  quartzose  stone,  sometimes  gypseous. 
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Dulcc  Nomlvt  (F  on  plan). — This  mine  was  first  opened  up 
by  Miguel  de  Moncada,  and  was  sold  to  Pedro  de  Ansa  in  17<i4 
or  1765.  He  raised  from  60  to  90  tons  weekly,  but  the  grade 
afterwards  fell,  and  he  abandoned  it  in  1777  or  1778. 

San  Jose  de  la  Joya  (Gr  on  plan). — This  mine  was  discovered 
in  1766  to  1768  by  Pedro  de  Ansa,  who  won  from  it  150  tons 
weekly  for  a  time,  but,  as  the  grade  fell,  he  left  it.  His 
nephew  worked  it  for  a  time,  but  failed  to  make  it  pay.  The  strike, 
according  to  Ansa,  is  north-north-east,  to  the  south  it  unites  with 
the  Lumbrera  and  San  Diego  veins  in  the  bottom  working  (plan), 
forming  a  thickness  of  11  feet.  It  courses  through  hard  lime- 
stone (tiatahs),  and  has  a  variable  inclination,  near  the  surface 
being  west-south-west  nearly  horizontal,  and,  at  the  junction 
with  the  other  veins,  being  nearly  perpendicular  and  contrary  or 
north-east.  It  yields  native  silver  only  in  the  altos,  in  earthy 
gossan  and  blackish  clay;  at  the  junction  with  the  other  veins 
the  ore  is  known  as  pinta,  and  consists  of  coarse  galena  of  the 
colour  of  estoraque.  In  places  the  matrix  is  texeal,  and  elsewhere 
piedra  ametalada  (brass-coloured  stone).  It  is  impossible  to 
identify  these,  but  they  are  probably  highly  altered  limestones, 
or  may  possibly  be  varieties  of  igneous  rocks. 

Lumbrera  (H  on  plan). — This  mine  was  discovered  by  Ansa 
in  1774 ;  he  raised  150  tons  weekly  from  the  mine  for  four  years 
nearly,  gaining  a  profit  of  f  140,000,  but,  on  the  grade  falling, 
abandoned  it.  His  nephew  worked  it  in  1781,  and  afterwards  cut 
the  vein  in  the  San  Ignacio  adit,  following  it  for  357  feet,  but 
only  met  with  one  short  length  of  good  ore. 

Lajuela  (J  on  plan). — According  to  tradition,  this  mine  was 
registered  by  Hernan  Cortez,  and  was  one  of  the  first  mines 
worked  by  the  Spanish  conquistadores  in  Mexico.  Jose  de  la 
Borda  worked  it  in  1745  or  1746,  and  Ansa  in  1784. 

San  Ignacio  (K  on  plan). — This  mine  boasts  a  similar  tradition 
in  regard  to  its  origin :  it  lies  upwards  of  600  feet  south-west  of 
the  church  of  Tehuilotepec.  Jose  de  la  Borda  worked  it  in  1747, 
entering  it  from  the  last,  and  in  eight  years  took  out  nearly 
12,000,000  profit.  Of  this  amount,  he  expended  8550,000  on  the 
church,  as  proved  by  accounts  that  were  in  the  hands  of  Ansa. 
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When  1  lio  vein  became  poor  (en  horrasco),  he  abandoned  Mio 
workings,  and  commenced  the  S;ui  Ignacio  adit.  Some  (J  or  7 
years  later,  Pedro  de  Ansa  continued  the  drift,  cut  the  vein,  and 
got  out  more  than  $200,000  profits.  In  depth  the  grade 
diminished,  while  the  water  increased,  notably.  The  total  depth 
reached  was  550  feet. 

Encarnacion  (L  on  plan). — Jose  de  la  Borda  entered  this  mine 
from  the  last,  and  made  some  good  profits,  but,  the  ore  getting 
poor,  abandoned  it.  Pedro  de  Ansa  tried  it,  got  out  some  profits, 
and  then  left  it.  Finally  his  nephew  sank  the  shaft  123  feet, 
and  took  out  from  15  to  20  tons  of  high-grade  ore  weekly  for 
some  little  time,  but  had  to  abandon  it,  on  account  of  poverty, 
in  1787. 

Two  veins  were  worked  here,  the  principal  one  being  that  of 
San  Lorenzo;  the  other  wras  a  branch  vein  from  the  hanging- 
wall  (respaddo  alto)  of  the  former.  Ansa  gives  the  strike  (rumbo) 
as  west-south-west,  and  the  dip  27  degrees  north-north-east 
(true  ?). 

San  Lorenzo  (M  on  plan). — -This  mine  was  first  worked  by 
Pedro  de  Ansa  in  1777  from  the  last  mine.  Afterwards  his 
nephew  developed  it  to  some  extent,  but  the  vein  proved  to  be  of 
a  patchy  nature. 


The  Contra  Mina  or  Socabon  nuevo  de  los  Reyes  was  projected 
by  Ansa  and  begun  in  1788,  using  blasting-powder  and  German 
tools  and  methods,  with  barreteros  working  in  8  hours  shifts.  He 
had  driven  it  673f  feet  in  1793;  this  point  is  marked  in  the 
plan.  The  writer  examined  the  adit  in  1894.  The  mouth  is 
in  a  barranca,  the  elevation  above  sea-level  being  about  4,275 
feet.  The  direction  is  approximately  north-east,  it  is  about  8 
feet  wide  by  6  feet  high,  and  driven  perfectly  straight.  The 
total  length  now  is  1,318|  feet  (402  metres).  The  drivage  on  the 
left  hand  inbye  is  on  the  San  Ignacio  vein,  and  on  the  right  is 
known  as  the  San  Lorenzo.  The  vein  has  a  dip  here  of  about 
45  degrees  to  the  north-east,  and  contains  much  blende  and  cubical 
iron-pyrites  in  a  quartz  gangue. 

The  San  Ignacio  adit  was  started  in  1753  by  Jose  de  la  Borda, 
and  was  continued  by  Pedro  de  Ansa.     In  1783,  Jose  Vicente  de 


SILVER-BEARING    VEINS    OF    MEXICO.  209 

Ansa  began  at  the  point  approximately  shown  in  the  plan.*  He 
cut  the  Lumbrera  vein  at  15!H  feet  further  in,  and  at  192A  feet 
further  north-east  he  cut  the  Perdon  vein.  He  says  that  he  con- 
tinued 84  feet  beyond  this  point  towards  the  San  Pedro  and  San 
Pablo  mine,  but  had  to  give  up  for  want  of  ventilation,  or,  as  he 
expressed  it  se  me  a  boehorno'f  hi  f  rente. 

San  Antonio. — This  mine  is  situated  in  a  mountain  about 
|  league  south-east  of  Tasco.  It  was  worked  for  40  years,  and 
was  re-denounced  by  Ansa  in  1793.  At  that  time  he  was  run- 
ning an  adit  in,  and  believed  that  he  could  extract  60  tons  weekly. 

Peelregal. — This  mine  is  close  to  and  north-east  of  Tasco. 
Ansa  inherited  it  from  his  uncle  Marcelo  in  1781,  it  was  then  '-'So 
feet  deep.  The  former  worked  it  to  a  depth  of  610  feet,  abandon- 
ing pumping  operations  in  1791.  Prom  1781  to  1786  the  mine 
produced  1,150  tons  annually,  the  output  was  then  increased  for  a 
time  to  300  tons  weekly.  The  mine  had  3  malacates  or  mule- 
wliims,  a  large  windlass  .(ciguena)  and,  in  the  lower  gallery, 
was  a  channel  (charqueo)  to  conduct  the  water  to  the  shaft-sump 
(ceija). 

The  two  veins  are  nearly  parallel,  strike  north  and  dip  west 
23  degrees,  they  are  united  below.  To  get  the  water  out  by  hand- 
labour  Ansa  says  that  it  would  take  40  jiares  (peireidas)  of  miners 
working  day  and  night. 

Cerro  privilegiaclo  ele  Compania. — This  mine  is  in  a  hill  im- 
mediately south-east  of  Tasco,  trending  east  and  west  for  about 
300  feet,  and  about  1,017  feet  high.  It  has  three  parallel  veins, 
running  a  little  west  of  north  and  dipping  west. 

*  It  is  doubtful,  however,  whether  this  point  is  shown  correctly  in  the  plan, 
for  if  the  Lumbrera  vein  was  cut  by  Ansa  in  the  position  marked  in  dotted  lines,  this 
vein  should  have  been  cut  in  the  Kings'  adit,  which  is  at  a  lower  level.  Unfortunately 
the  level  of  the  San  Ignacio  adit  is  not  shown  in  the  plan.  Ansa  says  that  he  cut 
the  Lumbrera  vein  at  58  varas,  and  the  Perdon  vein  70  varas  further  in,  and  that 
he  drove  along  the  latter  11!)  <■"/'  -.  which  is  the  exact  length  of  the  old  working 
shown.  His  starting-point  was  obtained  by  measuring  outbye  along  the  adit. 
The  perpendicular  bend  in  the  old  adit  is  no  doubt  where  the  adit  was  run  along 
the  San  Ignacio  vein.  Either  the  workings  shown  on  the  Perdon  vein  are  in 
reality  on  the  Lumbrera  vein,  or  the  latter  dips  in  a  contrary  direction  below  the 
adit. 

+  According  to  J.  F.  de  Gamboa  (1761)  hochomo  is  "excessive  heat  which 
puts  out  the  lights  of  mi  es,  produced  by  the  want  of  ventilation,  cross-cuts,  etc., 
which  is  increased  by  the  erHuvia  from  workmen,  etc."  The  term  is  now  some- 
times applied  to  fire-damp.     In  Spam,  hochomo,  means  hot  sultry  weather. 
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There  is  a  tradition  that  this  mine  was  denounced  by 
Hernan  Cortea  It  is  said  to  have  been  worked  for  a  long  time, 
and  to  have  been  very  rich.  A  company  was  formed  in  Ansa's 
time  to  nnwater  the  numerous  old  workings ;  a  tunnel  was 
started  753|  feet  below  the  top  of  the  hill,  and  driven  a  distance 
of  1,723  feet.  Ansa  says  that  all  the  veins  cut  proved  more  or  less 
poor  (borraseosa).  The  adit  was  S]  feet  wide,  had  two  air-shafts 
(lumbreras)  and  a  blowing-machine  {maquina  de  soplo)  driven  by 
the  water  coming  out  of  the  adit.  It  was  no  doubt  of  the  kind 
known  as  the  trompe  (German  WassertrommeT). 

The  ore  from  the  Espiritu  Santo  workings  was  copper-pyrites 
(hronce  rhino)*  in  a  quartz-and-slate  (tecacblote)  matrix  between 
casings  (cascos)  of  earthy  gossan  (i.rtajaJ). 

The  last  three  mines,  given  in  the  table,  properly  speaking, 
belong  to  the  Zacualpan  district.  The  town  of  this  name  lies 
about  30  miles  north-west  of  Tasco. 

The  San  Onofre  group  was  abandoned  through  folly.  Ansa 
formed  a  company  to  work  the  Nuestra  Senora  de  la  Luz  mine. 

The  recent  workings  in  the  Nuestra  Senora  de  los  Remedies 
mine  are  shown  (Fig.  4,  Plate  II.)  and  have  not  the  irregular 
appearance  of  the  old  Spanish  workings :  to  avoid  confusion  the 
former  are  not  shown  in  the  plan. 

The  old  Boca  Mina  in  the  Espiritu  Santo  workings  was  sunk 
by  Ansa  to  a  depth  of  257  feet  on  the  dip. 

The  present  Eemedios  shaft  is  vertical,  and  about  1,080  feet 
south-east  of  the  church.  One  vein  in  the  mine  runs  north 
22  degrees  west,  dipping  east  83  degrees,  and  meets  near  the 
shaft,  a  vein  striking  north  10  degrees  west.  At  and  near  the 
point  of  intersection,  there  is  an  ore-shoot  (elavo)  about  100  feet 
long,  the  best  portion  being  33  feet  in  length,  where  the  vein 
has  a  thickness  of  from  8  to  10  feet  of  argentiferous  marcasite, 
argentite,  ruby  silver,  a  little  blende  and  copper-pyrites  in  a 
gangue  of  quartz  and  calcite.  The  vein  has  a  pay-streak  (cinta) 
15  inches  thick  on  the  eastern  or  hanging-wall,  and  another  2  feet 
thick  on  the  western  or  foot-wall,  the  filling  between  consisting  of 

*  This  term  is  often  applied  to  iron-pyrites. 
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limostone-country,  with,  spots  and  stringers  of  ore,  the  latter 
roughly  parallel  to  the  walls.  The  centre  forms  the  ordinary 
ore  of  the  mine,  carrying  about  40  ounces  of  silver  to  the  ton 
with  traces  of  gold.  The  high-grade  ore  carries  about  200 
ounces  of  silver  and  0*12  ounce  of  gold  per  ton.  Outside  the  richer 
portion  of  the  elavo,  the  vein  has  a  width  of  G  feet  only,  and 
consists  almost  entirely  of  ore  of  ordinary  grade.  At  either  end 
of  the  ore-shoot  the  vein  is  about  3  feet  wide  only,  and  the  ore 
is  low-grade. 

The  Santa  Maria  mine,  ahout  840  feet  higher  up  the  Canada, 
is  in  the  same  north-22  degrees- wesi  vein,  the  dip  here  being 
east  70  to  75  degrees.  The  vein  in  one  place,  below  the  old 
workings,  is  3  feet  wide.  The  ore  is  argentiferous  marcasite  and 
galena.  It  is  said  that  five  parallel  veins  have  been  worked 
from  the  surface  to  a  considerable  depth,  and  that  they  fre- 
quently intersect  and  separate  again,  clams  being  formed  at  the 
points  of  junction.  Near  the  mouth  of  the  gallery,  the  vein 
joins  with  one  coining  from  the  Santa  Rosa  workings  to  the  east, 
trending  north  45  degrees  west,  and  dipping  eastward.  Xear 
the  present  front  of  the  gallery,  two  other  veins  run  into  the  main 
lode. 

The  ordinary  ore  of  this  mine,  hand-picked,  runs  about  40 
ounces  of  silver  per  ton. 

By  driving  the  main  Remedios  gallery  750  feet  north,  the 
Santa  Maria  mine  would  be  opened  up  to  a  further  depth  of  270 
feet  vertical. 

The  Santo  Xiiio  is  an  old  adit  considerably  to  the  south  of  the 
Remedios  mine.  It  is  about  050  feet  in  length,  and  rather  less 
than  100  feet  below  the  level  of  the  Remedios  main  gallery :  the 
latter  is  cleared  of  water  by  a  San  Pedro  adit  connecting  with  the 
Santo  Xiiio  near  its  mouth. 

Three  veins  have  been  cut  by  this  adit.  The  first,  about  100 
feet  inbye,  is  known  as  Anices.  It  is  a  thin  vein,  consisting  of 
small  stringers  of  calcite  of  little  or  no  value.  The  strike  is 
north  i  degree  east  and  the  dip  west.  The  second  vein,  about  450 
feet  inbye,  is  called  the  Yeta  Grande.  It  trends  north  42  degrees 
west,  dips  eastward  75  degrees,  and  has  a  thickness  of  8  feet  of 
blende  and  marcasite  in  a  gangue  of  quartz  and  calcite  spotted 
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with  ruby  silver  and  argentite.  The  third  vein,  the  San  Augustin, 
has  been  cut  525  feet  inbye,  courses  north  22  degrees  west, 
dips  eastward  t5  degrees,  and  is  from  8  to  10  feet  thick,  contain- 
ing much  calcite  in  large  rhombohedral  crystals  (cspejuelo).  The 
ore  consists  of  fine-grained  argentiferous  galena,  marcasile,  some 
copper-pyrites,  zinc-blende,  and  crystals  of  ruby  silver  running  in 
threads  in  solid  limestone.  A  little  further  north-eastward  the 
limestone  is  in  thin  beds.  The  chief  workings  on  these  two 
veins  are  on  the  south  side  of  the  adit,  where  they  unite  and  form 
large  eJavos.  Busconcs  work  in  the  San  Augustin  mine  above 
the  adit. 

The  Pedregal  mine,  near  Tasco,  was  worked  vigorously  from 
1850  to  1804,  and  was  deepened,  it  is  said,  to  984  feet.  It  has 
been  under  water  since  then. 

A  branch  vein  was  being  exploited  in  1894.  The  strike  is 
north  20  degrees  west,  the  dip  east  75  degrees,  and  the  thickness 
o*28  feet  (1  metre).  "  On  the  west  or  foot-wall  side  is  a  streak 
of  blende,  galena,  and  quartz,  with  some  ruby  silver,  argentite, 
etc  ,  12  inches  thick,  and  on  the  east  or  hanging-wall  is  another 
pay-streak  6  inches  to  8  inches  thick.  So  here,  as  in  Remedios, 
the  pay-streak  on  the  foot-wall  is  nearly  twice  as  thick  as  that  on 
the  hanging-wall  side.  The  high-grade  ore  yields  from  185  to  237 
ounces  per  short  ton.  Between  the  two  ribs  (cintas)  there  is  ore 
of  ordinary  grade.  The  Avhole  vein  is  said  to  average  over  100 
ounces  of  silver  per  ton.  The  formation  is  a  calcareous  schist, 
passing  into  limestone."* 

A  coarse  red  conglomerate  and  argillaceous  sandstone  (losevo 
of  Guanajuato  also  occur  in  the  neighbourhood. f 

Having  thus  briefly  described  the  principal  old  and  recent 
workings  there  remains  only  to  consider  the  general  character- 
istics of  the  district. 

The  veins  of  the  Tehuilotepec  area,  may,  for  convenience,  be 
classified  as  follows  :  — 

(1)  North-north-west ,  to  south-south-east  veins  (north  18 
degrees  west  to  north  o2  degrees  west).  The  most  prevalent  dip 
is  easterly,  about  twice  as  many  veins  dipping  in  that  as  in  the 
opposite  direction. 

*   The  Engineering  and  Mining  Journal,  New  York,  1895,  vol.  lx.,  page  198. 
t  Instituto  Geoldgieo  de  Mexico,  1896,  Boletins  Nos.  4,  5  and  6,  page  161. 
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(2)  !North-west  to  south-east  veins  (north  38  degrees  west  to 
-north  4o  degrees  west),  the  prevailing  dip  appears  to  he  easterly, 
hut  this  is  not  so  marked  as  in  (1). 

(3)  North-to-south  veins  (north  10  degrees  west  to  north  10 
degrees  east).  A  few  veins  of  this  class  run  through  about  the 
centre  of  the  north-north-west  to  north-west  system  of  fractures. 
The  most  important  is  that  stretching  from  a  little  north  of  Santa 
Rosa  to  a  little  south  of  Las  Animas  (1)  oh  plan):  this  may  be 
regarded  as  a  single  vein,  traceable  for  about  2,000  feet,  the  dip 
is  easterly. 

Among  the  exceptional  directions  may  he  mentioned  one  of 
the  Perdon  veins,  north  53  degrees  west  (near  Or  on  plan),  and 
the  Lumhrera  vein  north  o'T  degrees  west  (near  H  on  plan),  both 
of  which  dip  southward,  while  at  the  old  Lajuela  mine  (J  on  plan) 
one  vein  north  65  degrees  west  dips  northward;  the  San  Ignacio 
vein  north  56  degrees  west,  also  has  a  northerly  dip. 

It  will  be  observed  that  a  vein,  near  M  on  plan,  striking 
north  10  degrees  east,  forms  a  cross  vein  to  the  Perdon  and  Lum- 
hrera veins.  Instances  of.  veins  crossing  each  other  more  or  less 
at  right  angles  are  very  rare  in  this  area :  as  a  rule,  they  meet  at 
acute  angles  (5  to  35  degrees).  Angles  of  10,  15  and  20  degrees 
are  far  more  common  than  those  of  30  or  35  degrees.  It  is,  as 
might  be  expected,  at  the  points  of  such  intersections  that  the 
rich  bunches  or  shoots  of  ore  occur.  The  ore-shoots  in  this  district 
are  usually  short,  and  are  either  mere  local  bunches,  vertical 
chimneys,  or  show  a  tendency  to  pitch  in  a  northerly  direction. 

The  majority  of  the  veins  cut  across  the  bedding-planes  of 
the  limestone-country.  The  writer  observed  in  the  Tehuilo- 
tepec  area  that  the  latter  had  a  north-north-westerly  dip. 
Xearer  Tasco  the  beds  strike  east  and  west,  and  dip  northward  45 
to  70  degrees :  hence  it  is  by  no  means  improbable  that  the 
pitch  of  some  of  the  ore-shoots  has  been  determined  by  the  dip 
of  the  country. 

A  correct  knowledge  of  such  local  laws  of  ore-deposition  is 
necessary,  in  order  to  develop  the  mines  in  a  rational  manner. 

So  few  points  are  now  accessible  for  examination  that  the 
relative  ages  of  the  above  veins  cannot  be  positively  stated. 

(lose  to  Tasco,  a  north-to-south  direction  prevails,  and  here 
the  veins  appear  to  be  wider  and  more  constant  in  character  than 
those  of  the  Tehuilotepec  area, 
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At  Tehuilotepec,  tlie  veins,  as  a  rule,  are  only  traceable  for 
short  distances,  a  few  can  be  followed  for  1,000  or  2,000  feet,  e.g., 

the  north-10-degrees-west  lode  already  mentioned  (2,000  feet), 
and  the  Remedios  lode,  traceable  for  3,000  feet.  Several  have 
actually  been  proved  for  about  1,000  feet. 

The  above  defect  may  be  partly  due  to  want  of  development,, 
but  at  the  same  time,  the  veins  are  undoubtedly  of  a  pockety  nature, 
as  is  so  frequently  the  case  in  calcareous  rock,  and,  as  the  ore- 
shoots  occur  mainly  at  the  junction  of  two  or  more  veins,  the  fill- 
ing outside  these  being  very  low  grade,  there  was  little  tempta- 
tion for  the  old  miners  to  follow  them  systematically.  [Never- 
theless, it  is  highly  probable  that  systematic  development  under- 
taken with  modern  appliances  would  pay.  The  driving  of  two- 
deep  adit-levels  would  prove  whether  the  ore-shoots  go  down  in 
depth,  and  might  eventually  be  the  means  of  opening  up  the 
whole  area.  In  the  northern  portion  the  Kings'  adit  should  be 
continued  until  the  Remedios  vein  at  least  is  cut.  It  is  estimated 
that  the  Lumbrera  vein  would  be  cut  at  about  160  feet,  the  Perdon 
at  213  feet,  the  San  Juan  de  los  Hoyas  (or  de  la  -Toya  of  Ansa)  at  328 
feet  and  the  Remedios  vein  at  from  1,000  to  1,060  feet.  This  adit 
is  nearly  300  feet  below  the  level  of  the  Remedios  main  gallery. 
To  the  south,  an  adit  might  be  started  near  the  San  Isidro  mine 
at  the  same  level,  in  order  to  open  up  the  group  of  mines  in  that 
section. 

While  the  strike  of  the  vein  appears  fairly  constant,  the 
dip  varies  from  nearly  horizontal  to  vertical. 

The  thickness  of  the  veins  varies  considerably  from  a  mere 
thread  up  to  as  much  as  20  feet.  The  average  thickness,  however,, 
is  small,  probably  not  exceeding  3  feet,  and  it  is  only  at  the 
junction  of  veins  or  when  a  vein  is  split  up  into  a  number  of 
stringers  that  abnormal  width  prevails. 

The  thickness  of  the  veins  of  the  Compania  group,  near 
Tasco,  is  noteworthy,  being  from  5  up  to  30  feet.  The  country 
is  a  schist  known  as  tecacolote* 

The  mineral  species  found  in  the  veins  are  by  no  means  abun- 
dant ;  leaving  out  the  rarer  specimens,  they  consist,  below  water- 

*  It  is  described  as  slate  (pizarra),  or  as  aluminous  slate  (pizarra  alumbrosa), 
see  Anales  del  Ministerio  de  Fomento,  vol.  v.,  page  522.  According  to  Santiago 
Ramirez,  it  is  derived  from  an  Aztec  word  meaning  crow-stone  or  raven-stone 
(piedra  del  cuervo).     The  crow-stone  of  the  North  of  England  mines  is  a  kind  of 

grit. 
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level,  and  placed  in  order  of  abundance,  of  quartz,  calcite,  mar- 
casite,  iron-pyrites,  blende,  galena,  copper-pyrites,  argentite  and 
ruby  silver.  In  some  niines,  blende  is  verj*  abundant,  and  pyrites 
(including  marcasite)  very  scarce.  Calcite  is  probably  the  last 
arrival,  and  the  proportion  of  quartz  to  calcite  no  doubt  increases 
in  depth. 

The  structure  of  the  veins  is  simple,  the  ore  being  usually  in 
ribs  or  stringers,  roughly  parallel  to  the  walls,  and  separated  by 
gangue  or  by  country-rock.  The  veins  appear  to  have  been  formed 
partly  by  the  filling  of  previously-existing  fissures,  cracks,  joints 
and  openings  in  the  country,  and  partly  by  replacement  of 
the  latter.  Where  two  ribs  occur  separated  by  more  or  less 
mineralized  country  there  is  no  evidence  that  the  latter  has 
been  broken  down  from  the  walls,  and  has  filled  a  previously 
existing  gap  in  the  vein :  the  rock,  although  it  may  have  been 
crushed  and  moved  to  a  certain  extent,  practically  forms  a  portion 
of  the  surrounding  formation,  and  has  been  altered  and  partially 
replaced  by  mineral  solutions  which  have  made  their  way  up  the 
cracks,  crevices  and  joint- planes,  or  in  places  have  saturated  the 
whole  of  the  porous  rock,  until  the  latter  has  been  entirely  altered 
or  replaced. 

As  in  most  of  the  silver  districts  of  Mexico  there  are  three 
vertical  zones  distinguishable,  the  oxidized  or  colorados,  the  sul- 
phide or  negro  zone,  and  below  the  latter,  a  mineralized  unproduc- 
tive zone. 

The  surface  or  gossan  zone  is  known  in  Tasco  as  tepostel*  or 
ixtajal,\  when  of  an  earthy  aspect.  The  oxidized  ores  consist  of 
oxides  of  iron,  sometimes  with  azurite  and  native  silver  in  small 
particles ;  but  there  may  also  be  present,  showing  incomplete 
decomposition,  iron-pyrites,  tetrahedrite,  galena  and  argentite. 
This  zone  has  a  small  depth,  considering  the  porous  nature  of 
limestone-rock,  namely,  an  average  of  130  feet.  The  richness  varies 
from  26  to  80  ounces  of  silver  per  short  ton.  The  second  or  rich 
zone  reaches  to  a  further  depth  of  200  feet  (maximum),  and  con- 
tains blende  (often  abundant),  some  argentite,  ruby  silver,  poly- 

*  According  to  Santiago  Ramirez  from  an  Aztec  word  meaning  iron-stone 
(piedra  de  hierro). 

t  At  Zacualpan  (State  of  Mexico),  sulphide  of  silver  is  often  disseminated  in 
it.  Dan  el  nombre  de  ixtajales  d  minerales  may  oxidados,  y  que,  por  la  descom- 
posicion  en  que  se  .encuentran  en  union  de  la  matriz,  son  de  muy  fdcil  y  barata 
txplotacion.     Anales  del  Ministerio  d€  Fomento,  vol.  v.,  page  411. 
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basite,  galena,  iron  and  copper-pyrites  (latter  little  abundant),  and 
bnstamite  (rare)  with  calcite  and  milky  amorphous  quartz  form- 
ing the  gangue.  This  zone  averages  about  100  ounces  to  the  ton. 
Below  it  is  a  sub-zone  of  argentiferous  galena,  blende  and  a  little 
iron-pyrites,  quartz  and  calcite,  averaging  from  25  to  40  ounces 
per  ton.  The  third  or  unproductive  zone  is  reached  at  a  com- 
paratively shallow  depth,  or  a  little  over  700  feet,  in  this  district. 

The  ores  are  notoriously  rebellious  when  treated  by  the  patio 
process.  This  is  shown  by  the  high  loss  of  mercury  given  in  the 
last  column  of  Table  I.  and  appears  to  be  due  to  the  presence  of 
much  lime  and  iron  in  the  ore.  A  sample  of  the  ordinary  ore 
from  the  Remedios  mine,  giving  40*83  ounces  of  silver  per  ton, 
yielded  of  iron  (estimated  as  oxide)  16-20  per  cent.,  while  the  zinc 
was  only  0"08  per  cent,  and  the  copper  0*12  per  cent.  The  aver- 
age loss  of  the  mercury  in  treating  the  Eemedios  ores  by  the 
patio  process  a  few  years  ago  was  1*5  ounces  per  ounce  of  silver 
extracted,  while  the  loss  in  the  Tehuilotepec  ores  treated  in 
Ansa's  day  varied  from  1*37  to  247,  the  average  being  T96.  The 
ores  near  Tasco  would  appear  to  be  slightly  less  rebellious,  the 
average  having  been  1'84,  and  in  these  mentioned  as  occurring 
in  the  Zacualpan  district  the  average  loss  was  1'81. 

The  loss  of  silver  in  reduction  in  Ansa's  day  was  probably 
about  one-third ;  the  loss  in  recent  years  in  the  patio  process  was 
one-quarter. 

In  Guanajuato  and  Pachuca,  the  patio  process  is  still  largely 
used,  the  percentage  of  silver  extracted  being  as  high  as  90,  and 
in  some  instances,  it  is  claimed,  95. 

It  must  be  admitted  that  the  ores  worked  by  Ansa,  with  a 
few  exceptions,  were  by  no  means  high-grade.  The  average  ex- 
traction given  in  the  Table  is  3G|  ounces  per  ton,  and  allowing 
one-third  loss  in  reduction  the  average  silver  content  in  the  un- 
treated ore  comes  out  as  48 j  ounces.  But  the  ore  was  no  doubt 
hand-picked  before  being  treated,  so  that  the  average  silver 
contents  in  the  workable  portions  of  the  vein  would  probably  not 
have  exceeded  35  to  40  ounces  of  silver  to  the  ton. 

Several  of  the  mines  worked  at  a  profit  by  Ansa  would  not 
pay  the  cost  of  working  at  the  present  price  of  silver.  It  would 
be  interesting  to  know  what  the  average  yield  of  the  big  bonanza 
(that  of  San  Ignacio)  was,  but  Ansa  does  not  tell  us,  as  this  was 
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worked  out  before  his  time,  and  no  accurate  records  seem  to  have 
been  kept  by  his  predecessors. 

To  those  owniii"-  mines  or  contemplating  mining  in  this  dis- 
trict, the  data  given  by  Ansa  must  prove  of  considerable  interest 
and  value.  It  is  necessary,  however,  to  bear  in  mind  that  the 
price  of  silver  in  Ansa's  day  was  rather  more  than  double  what 
it  is  now.  Moreover,  labour  and  living  expenses  were  remark- 
ably cheap.  Indeed  Ansa  says  that  the  abundance  and  cheap 
price  of  provisions  was  then  one  of  the  great  impediments  to 
mining.  This  sounds  like  a  paradox,  but  he  explains  that  with 
maize  p.t  from  ti  to  12  reales  the  load,  the  miner  could  in  a  few 
shifts  buy  half  a  bushel  (fanega),  and  by  paying  1  real  for  meat, 
1  for  beans  (frijoles),  1  for  lard  (manteca),  and  ^  real  for  red 
peppers  (chiles),  he  and  his  family  were  supplied  for  a  week,  and 
then  had  sufficient  left  to  cultivate  their  vices  ! 

Miners  worked  from  Monday  to  Wednesday  on  which  day  it 
was  customary  to  pay  them  §1  (for  the  three  days'  work),  the 
remaining  four  days  of  the  week  being  taken  as  a  well-earned 
holiday.  The  numerous  saint's  days  so  rigidly  observed  by  the 
pious  miner  of  the  present  day  appear  to  be  a  small  evil  compared 
with  the  old  system.  Common  labourers,  ore-and-rubbish  carriers 
(faeneros)  were  paid  2  reales  a  day  only. 

Owing  to  the  crude  methods  of  mining  in  those  days,  and  the 
high  price  of  materials,  the  average  cost  per  ton  of  mining  and 
reducing  ores  of  ordinary  grade  comes  out  at  $22. 

Taking  into  consideration  the  amount  of  dead-work  necessary 
to  develop  the  mines,  and  the  nature  of  the  ores,  it  is  doubtful 
whether  the  total  cost  per  ton  at  the  present  day  would  be  much 
less  than  this,  and  it  might  well  be  more.  In  short  it  is  doubtful 
whether  it  would  pay  to  win  ores  in  this  district  that  contain 
less  than  30  ounces  of  silver  per  ton. 


Since  the  preceding  paper  was  written,  it  is  reported  that  the 
Tehuilotepec  group  of  mines  has  been  purchased  by  an  American, 
so  there  now  seems  a  probability  of  the  area  being  worked  on  a 
proper  scale. 
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The  President  (Mr.  J.   (i.  Weeks)  moved  a  vote  of  thanks 
to  Mr.  Halse  for  his  valuable  paper. 

Mr.   A.   L.   Steavenson   seconded   the   resolution,  which  was 
cordially  approved. 


Dr.  G.  A.  F.  Molengraaff's  "  Bemarks  on  Mr.  Wm.  Taylor 
Heslop's  Paper  on  '  The  Coal-fields  of  Natal,' "  were  read  as 
follows :  — 
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REMARKS  ON  MB.  WM.  TAYLOR  HESLOP'S  PAPER 
ON  "THE  COAL-FIELDS  OF  NATAL."* 


By  Dr.  G.  A.  F.  MOLENGRAAFF  (Pretoria,  Transvaal). 


Ill  the  introductory  part  of  his  paper,  Mr.  Heslop  gave  a  geo- 
logical classification  for  South  Africa,  which  was  stated  to  have 
been  proposed  by  the  writer.  But,  in  reality,  he  had  never  adopted 
such  a  scheme,  and  somehow  a  mistake  must  have  been  made. 
Therefore  he  would  give,  in  Table  I.,  the  classificationf  which  he 
proposed  for  South  Africa. 

As  to  one  of  the  principal  matters  dealt  with  in  the  two 
papers,  namely,  the  geological  position  of  the  South  African  Coal- 
measures,  it  was  indeed  a  problem  beset  with  great  difficulties. 
He  entirely  agreed  with  Mr.  Heslop  and  Mr.  C.  Wilson-Moore 
where  they  argue  that  the  coal-deposits  at  Yereeniging  and  in 
the  vicinity  of  the  YTitwatersrand  belong  to  the  same  geological 
horizon  as  those  in  the  eastern  part  of  the  Transvaal,  principally 
in  the  districts  of  Middelburg,  Ermelo  and  Yryheid,  and  those 
in  Xatal.  Both  stratigraphical  and  palseontological  evidence 
are  in  favour  of  this  opinion.  The  fact,  that  at  Yereeniging, 
the  coal-seam  lies  almost  immediately  upon  the  Dwyka  Con- 
glomerate, whereas  in  the  Yryheid  district  and  in  Xatal  the  one 
is  separated  from  the  other  by  about  800  feet  (more  or  less)  of 
sandstone,  without  coal-seams,  and  moreover  by  the  Ecca  Shales, 
must  be  explained  by  the  thinning  out  of  the  lower  part  of  the 
T  pper  KarrooJ  and  of  the  Ecca  Beds  from  east  to  west.       The 

*  Trans.  Inst.  M.E.,  1900,  vol.  xviii.,  page  410  ;  and  vol.  xx.,  page  182. 

t  (1)  Rapport  ran  den  Staatsgeoloog  over  het  jaar  1S9S,  Pretoria,  1899.  (2) 
Geologische  Au/nahme  der  Sud-Afrikanischen  Republik,  Jahresbericht  fur  1S98,  Pre- 
toria, 1900.  The  English  translation  of  this  report  is  ready  for  the  press,  but  its 
publication  was  interrupted  on  account  of  the  war.  (3)  "  Die  Reihenfolge  und  Cor- 
relation der  geologischen  Formationen  in  Siid-Afrika,"  Neues  Jahrbuchfur  Mint  r- 
alogie,  etc.,  1900,  vol.  i.,  page  113.  (4)  A  somewhat  different  and  less  complete 
scheme  had  been  given  by  him  in  the  A  mi  mil  Report  of  the.  State  Geoh<ji*t  of  the 
South  African  Republic  for  1897,  and  in  the  Transactions  of  the  Geological  Society 
of  South  Africa,  1S98,  vol.  iv. ,  page  129,  Johannesburg,  but  this  scheme  also  was 
very  dit'erent  from  the  one  quoted  by  Mr.  Heslop. 

X  To  avoid  all  ambiguity,  it  might  be  remembered  that  he  called  "  Lower 
Karroo  "  the  beds  of  glacial  origin,  namely,  the  Dwyka  Conglomerate  and  the 
Ecca  Shales,  and  "Upper  Karroo,"  all  the  remainder  of  the  Karroo  System,  that 
is,  the  Hoogeveld  formation  or  Beaufort  Beds  and  the  Stormberg  Beds.  He 
found  it  convenient  to  distinguish  in  the  Vryheid  district  two  subdivisions  in  the 
Hoogeveld  formation,  namely,  the  "Lower  grit  and  sandstone"  without  Coal- 
measures,  and  the  "  Upper  grit  and  sandstone  '  with  Coal-measure3  in  its  lower  part. 
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mere  fact  that  the  coal-seam  at  Yereeniging  is  so  very  near  the 
underlying  Dwyka  Conglomerate  cannot  justify  Mr.  E.  J. 
Dunn's*  hypothesis,  according  to  which  an  extensive  deposit 
of  coal   ought    to    he    found,    or   at    least   searched   for,    in   Cape 


J  iu;t. 


Table 

( lape  Colony. 
Uitenhage  Formation. 


Transvaal. 


Lias  ? 


Enon  Formation. 


Karroo     S  y  s  t  e  m. 
Upper    Karroo,    Fluviatile     and    Lacustrine. 
Trias.  Stormberg  Beds  with  Coal-  St ormberg  Beds?  and  Igneous 

measures.  Rocks  of  the  Lebombo. 

Pernio-  Beaufort,       Dicynodon      or  Hoogeveld    Formation,   with 

Carboniferous.       Karroo  Beds.  Coal-measures. 

Lower    Karroo,    G 1  a  c  i  a  1. 
Ecca     Beds      and     Dwyka  Ecca  Beds  and  Dwyka  Con- 

Conglomerate,  glomerate. 


Cape 


Witteberg  Beds. 


Devonian.  Bokkeveld  Beds. 

Table  Mountain  Sandstone. 


S  y  s  t  e  m. 

Waterberg  Sandstone. 
Plutonic  Series  of  the  Bush- 
veld,  Red  Granite,  Elaeolite- 
synenite,  Norite,  etc. 
f  Pretoria  Series. 
[  Dolomite  Series. 
Black  Reef  Series. 


South     African     Primary     System. 

Witwatersrand  Series. 

Barberton   or   Hospital  Hill 

Series. 
'  Crystalline  Schists  and  Oldf 

Granite. 

Represents  unconformable  succession  of  the  formations  between  which 
it  is  placed. 

Colony  near  the  base  of  the  Ecca  Beds  just  above  the  Dwyka 
Conglomerate.  In  fact,  the  formation  in  which  the  coal- 
seam  at  Vereeniging  occurs,  has  nothing  to  do  with  the  Ecca 
Beds,  but  forms  part   of  the  Upper  Karroo,   the  Ecca  Beds  at 

*  Mr.  E.  J.  Dunn,  Report  on  a  Supposed  Exttnsire  Deposit  of  Coed  Unrh  r- 
lying  the  Central  Districts  of  the  Colony,  Parliamentary  Paper,  Cape  Town,  1886. 

t  Old,  in  distinction  from  the  much  younger  Red  Granite. 
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Vereeniging  being  not  developed  or  hardly  so,  and  equally  the 
grits  and  sandstones  devoid  of  coal-seams,  which  form  the  lowest 
stage  of  the  Upper  Karroo  in  the  Vryheid  district,  have 
dwindled  down  to  almost  nothing.  So  it  is  evident  that  the 
occurrence  of  coal  at  Vereeniging  cannot  possibly  give  an  induce- 
ment to  expect  coal  to  occur  elsewhere  in  the  Ecca  Beds. 

So  one  may  safely  conclude  with  Air.  Heslop  and  Mr.  C.  "Wilson - 
Moore  that  the  Coal-measures  in  the  Transvaal  and  those  in 
Xatal  belong  to  the  same  geological  horizon  :  but  with  the  Coal- 
measures  in  the  Cape  Colony,  the  Stormberg  and  Indwe  coal- 
fields, it  was,  in  his  opinion,  a  very  different  matter. 

Palseontological  evidence  is  decidedly  in  favour  of  a  differ- 
ence in  geological  horizon  between  the  coal-seams  in  the  Trans- 
vaal and  those  in  Cape  Colony.  According  to  palaeontologists  of 
authority,  such  as  Messrs.  Feistmantel,*  Seward,t  and  Zeiller,£ 
the  flora  of  the  Coal-measures  in  the  Transvaal  (and  therefore  also 
in  Xatal)  indicates  the  Permo-carboniferous  age  of  those  beds, 
whereas  the  flora  of  the  Stormberg  Beds  indicates  a  younger, 
probably  Triassic  age  for  these  strata. 

Introducing  the  generally  adopted  divisions  of  the  Karroo 
System,  this  means  that  the  Coal-measures  in  the  Transvaal  and 
Xatal  should  belong  to  the  Beaufort  Beds  of  Dr.  Feistmantel  and 
the  Coal-measures  in  the  Cape  Colony  to  the  Molteno  Beds,  that 
is,  to  the  lowest  stage  of  the  Stormberg  Beds.  Now  it  was  his 
opinion,  that  so  long  as  a  systematical  survey  of  the  entire 
Karroo  System,  which  possibly  might  give  another  perhaps  quite 
unexpected  solution,  was  wanting,  one  had  to  yield  to  the  strong 
weight  of  pakeontological  evidence.  The  interpretation,  which 
seemed  to  be  best  in  harmony  with  the  facts  known  until  now, 
was  the  following  :  — ■ 

In  the  Transvaal,  only  the  lower  division  of  the  Upper 
Karroo  is  developed  and  in  it  is  found  a  horizon  with  coal-seams. 

*  Dr.  0.  Feistmantel,  "  Uebersichtliche  Darstellung  der  geologisch-palaon- 
tologischen  Verhaltnisse  Slid- Afrikas  :  1 .  Die  Karroo-formation  und  die  dieselbe 
unterlagernden  Schichten,''  Abhandlungen  der  kdniglichen  bdhmischen  Gesellschaft 
der  Wissenschaften,  vol.  iii.,  Prag,  1889. 

t  Mr.  A.  C.  Seward,  "  Xote  on  the  Plant-remains  from  Vereeniging,  Trans- 
vaal," Quarterly  Journal  of  the  Geological  Society  of  London,  1898,  vol.  liv.,  page  92. 

X  Prof.  R.  Zeiller,  "Etude  sur  quelques  Plantes  fossiles,  en  particulier 
Vertebraria  et  Glossopteris,  des  environs  de  Johannesburg,  Transvaal,"  Bulletin  de 
la  Societe  Geologique  de  France,  1896,  series  3,  vol.  xxiv. ,  page  349. 
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He  had  called  this  formation  the  "  Hoogeveld  formation,"*  and 
it  must  ba  taken  to  be  of  the  same  age  as,  and  equivalent  to, 
the  Beaufort  Beds  in  Cape  Colony.  This  formation  is  thickest 
in  the  south-eastern  districts  of  the  Transvaal,  namely,  Yryheid 
and  Utrecht,  and  in  Xatal,  and  thins  out  very  much  to  the  west. 
80  too  the  lower  grit  and  sandstone,  underlying  the  Coal- 
measures  in  the  Yryheid  district  and  in  Natal  are  reduced  to 
vanishing-point  at  Yereenigingt  and  in  the  vicinity  of  the 
Witwatersrand.  Generally  it  is  now  accepted,  on  the  authority 
of  Messrs.  Schenck  and  Dunn,  that  the  Coal-measures  in  the 
Transvaal  belong  to  the  upper  division  of  the  Upper  Karroo, 
namely,  to  the  Stormberg  Beds  which  should  overlap  to  the 
north  over  the  Beaufort  Beds.  But  this  opinion  seems  to  be 
erroneous,  and  probably  the  Stormberg  Beds  do  not  occur  in  the 
Transvaal,  unless  perhaps  in  the  faulted  strip  of  the  Karroo 
along  the  Lebombo  mountain-chain.  As  to  the  upper  stages  of 
the  Stormberg  Beds,  namely  the  Red  Beds  and  the  Cave  Sand- 
stone, it  is  certain  that  they  do  not  occur  to  the  north  of  the 
latitude  of  Winburg,  where  they  are  found  with  a  continuous 
gentle  dip  to  the  south,  and  no  trace  of  these  formations  is  ever 
found  in  the  Transvaal.  As  to  the  lowest  stage  of  the  Stormberg 
Beds,  namely,  the  Holteno  Beds,  it  is  probable  that  they  also 
are  not  found  in  th?  Transvaal.  So  it  seems  that  one  has  to 
accept  the  existence  of  two  coal-bearing  horizons,  an  upper  one, 
in  the  Molteno  Beds  (id  est,  the  lowest  stage  of  the  Stormberg 
Beds),  and  a  lower  one  in  the  Hoogeveld  formation  which  is 
most  probably  equivalent  to  the  Beaufort  Beds.  The  strata  in 
which  the  upper  one  is  found  apparently  do  not  occur  in  the 
Transvaal :  either  they  were  never  developed  there,  or  they 
were  afterwards  entirely  removed  by  erosion  and  denudation. 
The  lower  one  has  not  yet  been  found  to  be  coal-bearing  in 
Cape  Colony.  It  must,  however,  be  clearly  understood  that, 
although  he  considered  it  for  the  present  advisable  to  accept  the 

*  In  his  publications,  which  he  quoted  on  a  previous  page,  he  had  not  yet 
broken  with  thcgenerally  adopted  opinion  that  the  Hoogeveld  formation,  with  its 
Coal-measures  in  the  Transvaal,  should  belong  to  the  Stormberg  Beds,  but  he 
discussed  in  these  (No.  2,  page  24,  and  No.  3,  page  118)  the  possibility  of  his  opinion 
being  false,  and  the  probability  that  the  Hoogeveld  formation  should  be  correlated 
with  the  Beaufort  Beds  in  Cape  Colony.  Later,  he  had  obtained  more  convincing 
■evidence  on  this  point. 

t  As  already  mentioned  above,  the  Ecca  Beds  also,  belonging  to  the  Lower 
or  Glacial  Karroo,  have  dwindled  down  so  much  here  that  the  coal-seam  is  lying 
practically  on  Dwyka  Conglomerate. 
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existence  of  two  horizons  of  Coal-measures,  yet  he  did  not  agree 
with  Mr.  Dunn,  who  wished  to  search  for  the  lower  horizons  in 
Cape  Colony  at  the  base  of  the  Ecca  Beds.  It  is  in  the  Beau- 
fort Beds  that  one  ought  to  search  for  this  lower  horizon  of 
Coal-measures.  But  it  would  be  unwise  to  form  too  great 
expectations  regarding  those  searches.  "We  must  bear  in  mind 
that  the  coal-deposits  in  South  Africa  originated  from  the 
accumulation  into  lakes,  valleys,  or  depressions,  of  vegetable 
debris  transported  by  floods,  and  therefore  they  must  possess  a 
more  or  less  local  character.  So  the  probability  is  that  the  same 
horizon,  which  is  coal-bearing  in  the  Transvaal,  may  be  found 
entirely  devoid  of  coal-seams  in  Cape  Colony,  and  vice  versa. 

In  conclusion,  he  wished  to  state  that  he  had  suggested  the 
interpretation  given  here  above  only  as  a  possible  one,  and  that 
the  problem  remained  open  and  could  only  be  solved  con- 
clusively by  new  stratigraphical  and  palaeontological  researches 
in  the  Karroo,  to  be  carried  out  along  the  entire  track  of  ground 
from  Cape  Colony  to  the  Transvaal.  But  so  long  as  new 
facts  had  not  been  found  in  support  of  the  theory  of  the  exist- 
ence of  only  one  single  coal-bearing  horizon  in  the  Transvaal, 
Xatal,  and  the  Cape  Colony,  he  considered  the  rather  uncer- 
tain stratigraphical  data*  which  could  be  quoted  in  its  favour, 
insufficient  to  permit  us  to  disregard  the  value  of  the  palseonto- 
logical  evidence,  which  leads  to  a  different  conclusion. 


The  President  moved  a  vote  of  thanks  to  Dr.  Molengraaff 
for  his  interesting  notes  on  the  geological  classification  of  strata 
in   South  Africa. 

Mr.  E.  A.  S.  Redmayxe  seconded  the  resolution,  which  was 
cordially  adopted. 


*  The  similarity  in  the  altitudes  at  winch  the  Coal-measures  in  South  Africa 
are  found  (between  4,900  and  6,10)  feet  above  the  sea-level,  that  is  where  they 
are  not  faulted  down),  has  also  been  used  as  an  argument  in  favour  of  their 
belonging  all  to  one  geological  horizon.  This  argument  would  be  of  great  value 
if  the  Upper  Karroo  Beds,  where  not  faulted,  were  lying  perfectly  horizontal,  but 
such  is  not  the  case.  In  the  Drakensberg,  north  of  the  Tugela  there  is  a  general 
dip  to  the  south,  which,  although  it  is  very  feeble,  causes  great  differences  in 
level  of  the  same  bed,  where  we  have  to  deal  with  such  enormous  distances. 
Compare  Mr.  David  Draper  "On  the  Coal-deposits  of  South  Africa,"  Transactions 
of  the  Geological  Society  of  South  Africa,  1898,  vol.  Hi.,  page  128. 
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DISCUSSION  OF  MR.  WM.  TAYLOR  HESLOPS  PAPER 
ON  "THE  COAL-FIELDS  OF  NATAL."* 

Mr.  J.  M.  Liddell  (Stocksfield)  wrote  that  he  had  read  Mr.  C. 
Wilson-Moore's  comments  on  this  subject,  and  thought  that  their 
most  important  feature  was  his  concurrence,  after  a  careful  review 
of  South  African  geology,  in  the  opinion  that  the  theory  of  an 
older  and  deeper  formation  of  coal-beds  in  Cape  Colony  is 
unfounded  ;  and  that  the  field  more  or  less  proved  and  developed 
in  Natal,  the  Orange  River  Colony,  and  the  Transvaal,  is  the 
only  source  of  native  coal-supply  to  be  considered.  He  gathered 
from  Mr.  Taylor  Heslop's  paper  that,  since  the  date  of  his  (Mr. 
Liddell's)  visit  to  Dundee,  the  Natal  coal-field  has  been  fairly  well 
proved  in  extent  and  character,  and  that  nothing  is  likely  to  be 
discovered  that  will  surpass  the  Dundee  colliery  in  the  value  of 
its  seam  or  in  general  advantages.  It  is  therefore  evident  that  the 
Dundee  colliery  and  its  immediate  neighbours  are  the  principal 
native  source  upon  which  Natal  and  much  of  South  Africa  must 
depend  for  their  industrial  supply.  Mr.  Taylor  Heslop  seems 
to  show  that  the  Dundee  colliery  amply  fulfils  the  expectations 
formed  regarding  its  development,  and  that  its  output  has 
increased  at  a  rapid  rate  and  may  be  expected  to  continue  so 
increasing  in  the  future.  In  this  view  it  is  important  to  secure 
every  ton  of  coal  that  can  be  raised  without  actual  loss,  for  though 
the  reserves  of  available  coal  now  existing  may  be  extensive,  a  few 
years  work  may  bring  the  question  of  exhaustion  into  serious 
prominence.  He  would  suggest  that  the  bottom  seam,  which  is 
shown  in  Mr.  Taylor  Heslop's  section  as  1  foot  of  coal  separated 
from  the  main  seam  above  by  1  foot  1  inch  of  stone  band,  should 
be  carefully  considered,  with  a  view  to  recovery.  It  would  of 
course  be  unprofitable  to  touch  it  after  the  main  seam  of  4  feet 
has  been  goafed  and  abandoned,  but,  as  the  latter  allows  ample 
room  in  the  bords  for  the  stowage  of  waste  stuff  from  this  band, 
he  thought  that  it  might  pay  to  rip  the  bottom  after  working  or 
while  working  the  main  seam,  and  to  recover  this  foot  of  coal. 
It  would  probably  be  mostly  round  coal,  and  might  add  consider- 
ably to  the  life  of  the  colliery.  Say  480  acres  of  1  foot  of  coal, 
giving  perhaps  500,000  tons,  or  100,000  tons  a  year  for  5  years  of 
colliery   life.     He   noticed   that   there   was    no   mention    of   any 

*  Trans.  Inst.  M.E.,  1900,  vol.  xviii.,  page  410  ;  and  vol.  xx.,  page  182. 
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attempt  having  been  made  to  utilize  the  duff -coal  left  after 
screening.  He  had  occasion  to  try  a  sample  of  coal  some  years 
ago,  which  had  come  from  a  seam  discovered  near  XeAvcastle, 
Natal,  and  he  found  that  after  crushing  and  washing,  it  pro- 
duced a  very  fair  looking  sample  (if  coke.  Possibly  the  duff 
at  the  Dundee  colliery  might  also  be  turned  to  account  in  this 
way,  as  there  Mas  a  good  supply  of  water  and,  if  he  remembered 
correctly,  some  clay  in  the  neighbourhood  ;  or  it  might  be  burned 
under  boilers  by  forced  draught,  as  much  refuse  coal  was  now 
burned  in  this  country. 

The  war  was  changing  very  greatly  the  conditions  of  life  in 
South  Africa  and  should,  he  thought,  give  a  desirable  opportunity 
for  re-organizing  labour.  It  was,  he  believed,  the  opinion  of 
many  men  of  South  African  experience,  that  after  the  disposal 
of  the  Boer  question,  there  would  be  a  native  question  of  immense 
importance  to  be  dealt  with.  He,  therefore,  questioned  the 
wisdom  of  letting  this  industry  remain  dependent  on  coloured 
communities,  either  Kaffir  or  Indian.  He  noted  that  Mr.  R.  A.  S. 
Eedmayne  agreed  with  him  as  to  the  unsatisfactory  character 
of  Kaffir  or  coolie  labour  for  mining,  and  he  did  not  think 
that  employers  at  all  realised  the  great  increase  of  expense,  and 
the  hindrance  to  mining  work  inseparable  from  it.  The  lower 
earnings  per  man  per  day  and  the  cheaper  outlay  per  house  are 
conspicuous,  and  were,  therefore,  much  considered  ;  perhaps  also 
the  indirect  profits  arising  from  the  procuring  and  management 
.of  coloured  labourers  with  their  peculiar  languages.  But  the 
erratic  character  of  Kaffir  periods  of  labour,  the  low  tonnage 
per  man  of  all  coloured  labour,  involving  extra  pit-room  and 
plant,  and  its  liability  to  wholesale  drunkenness  and  disease, 
were  lost  sight  of  when  reckoning  outlay  and  costs,  or  were  passed 
over  as  inevitable  evils.  There  was  much  to  be  said  in  favour  of 
compact  and  pliable  communities  of  machine-using  white  men,  not 
least  perhaps  for  the  facilities  that  they  gave  for  estimating  capital 
outlay  and  current  cost,  also  for  time  involved  and  quality  of 
work  produced  ;  and  he  thought  that  the  high  cost  of  housing  and 
feeding  white  labourers  should  be  capable  of  great  reduction 
after  the  war.  Having  so  wide  and  clear  a  view  of  this  coal- 
field and  of  its  industrial  possibilities  at  this  early  stage  of  its 
development,  it  might  be  hoped  that  its  history  would  show  a 
successful  example  of  exhaustive  and  economical  exploitation. 
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Mi.  Wm.  Taylor  Heslop,  replying  to  Mr.  John  M.  Liddell's 
reference  to  the  possibility  of  finding  an  anthracitic  coal  of 
definite  value  for  naval  purposes,*  wrote  that  the  high  ash,  as 
compared  with  Welsh  semi-anthracite,  retarded  combustion  and 
made  the  coal  too  slow-burning  in  character  for  naval  require- 
ments. With  careful  supervision  of  the  firing,  some  of  the  semi- 
anthracites,  with  not  less  than  14  per  cent,  of  volatile  matter  and 
not  more  than  8  per  cent,  of  ash,  might  meet  local  requirements, 
but  established  prejudices  were  difficult  to  overcome. 

The  labour-supply  for  the  mines  was  an  important  matter. 
Kaffir  labour  is  unreliable  and  requires  a  regular  system  of  tout- 
ing or  recruiting  to  maintain  a  supply.  Coolie  labour  is  much 
cheaper,  but  less  efficient  than  Kaffir  labour ;  it  has,  however,  the 
compensating  advantage  of  being  regular  in  character.  There 
are  now  1,050  coolies  employed  in  Natal  collieries.  The  all-white 
staff  of  labour  suggested  by  Mr.  Liddell  is  out  of  the  question 
with  the  present  heavy  customs  tariffs  on  foodstuffs  in  force  in 
Natal. 

The  lack  of  topographical  maps  is,  as  mentioned  by  Mr. 
Eedmayne,t  a  great  drawback  both  in  mining  and  in  warfare. 
The  map  compiled  by  the  military  authorities  during  the  early 
stages  of  the  war  is  the  only  one  of  any  definite  value,  but  it 
is  not,  as  yet,  available  to  the  general  public,  and  in  many 
features  it  is  only  a  sketch-map. 

The  writer  agrees  with  Mr.  C.  Wilson-Moore*  that  the  pre- 
ponderance of  evidence  is  in  favour  of  the  South  African  Coal- 
measures  being  of  Triassic  age.  The  only  difficulty  is  the 
explanation  of  the  survival  into  them  of  Carboniferous  fossils. 

There  is  sufficient  evidence,  of  the  columnar  structure  of  the 
dolerite,  although  it  is  not  always  apparent.  In  the  intrusive 
sheets,  the  columns  stand  vertically,  and  in  the  dykes  they  lie 
horizontally,  that  is,  they  are  at  right  angles  to  the  bedding. 
This  structure  often  forms  the  only  index  as  to  whether  a 
dolerite  is  a  dyke  or  a  sheet.  The  rule  laid  down  "that 
roughly  speaking,  the  coal  is  found  unaffected  at  a  distance  from 
the  dyke,  equal  to  the  thickness  of  the  dyke"  can  of  course  only 
be  taken  approximately.  Recent  observations  of  dykes  from  12 
feet  to  25   feet   in   thickness   at   the   Dundee   and   Navigation 

*  Trans.  Inst.  M.E.,  1900,  vol.  xviii.,  page  428. 
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collieries  serve  to  confirm  this  rule.  It  is  evident  from  the  laws 
of  heat  that  the  amount  of  heat  given  out  by  the  molten  dolerite 
would  he  proportional  to  its  cubic  contents,  and  not  to  its  width, 
but  the  distance  affected  would  be  modified  by  the  conductivity 
of  the  strata.  The  rule  cannot  therefore  be  applied  to  very 
thick  dykes,  and  the  observation  of  a  dyke  3  feet  in  width 
shows  that  it  cannot  be  applied  to  very  thin  dykes.  A  sandstone 
contiguous  to  and  overlying  150  feet  of  dolerite  was  fused  to 
quartzite  for  a  thickness  of  2  feet. 

Since  writing  the  paper,  the  expectations  of  the  exportation 
of  coal  to  Cape  Colony  have  been  realized,  and  four  of  the  Natal 
collieries  are  now  supplying  coal  to  the  Cape  Government  rail- 
ways. The  demand  for  coal  has  considerably  increased,  and  the 
output  is  only  limited  by  the  ability  of  the  railways  to  carry  it. 


DISCUSSION  OF  DR.  C.  LE  NEVE  FOSTERS  PAPER  ON 
"METHODS  OF  PREVENTING  FALLS  OF  ROOF, 
ADOPTED  AT  THE  COURRIERES  COLLIERIES,"* 
AND  MR.  E.  REUMAUX'S  PAPER  ON  "THE  EMPLOY- 
MENT OF  IRON  BARS  AT  THE  No.  6  PIT,  LENS 
COLLIERY,  "t 

The  President  (Mr.  J.  G.  Weeks)  drew  attention  to  the 
circular  issued  from  the  Home  Office  on  March  15th,  1901, 
accompanied  by  a  Report  of  Four  Inspectors  of  Mines  on  the 
Methods  of  Preventing  Falls  of  Roof  adopted  at  the  Courrieres 
'Collieries,  to  all  owners  and  managers  of  collieries.  He  (Mr. 
Weeks)  did  not  consider  that  the  system  of  timbering  therein 
recommended  was  applicable  to  the  mines  of  Durham  and  North- 
umberland. It  would  be  observed,  on  carefully  reading  the 
report,  that  the  coal  at  Courrieres  was  worked  by  the  method 
known  in  this  district  as  "  scalloping,"  and  this  system  would 
not  suit  the  steam-coal  collieries  of  the  North  of  England,  where 
they  had  to  undercut  and  shoot  down  the  coal.  At  Courrieres, 
they  had  a  very  hard  thill  and  a  very  soft  roof,  so  soft  that  they 
could  practically  rip  it  with  a  hack  instead  of  shooting  it ;  and 
such  conditions  did  not  exist  in  North  of  England  mines.     The 

*  Trans.    Inst.    M.E.,    1901,  vol.  xx.,  pages  164  and  209;  and  vol.  xxi. 
page  116. 
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particulars  given  in  the  report  of  the  four  inspectors,  which 
applied  equally  to  all  French  mines,  covered  both  roof  and  sides 
as  well  as  falls  of  coal ;  and,  comparing'  their  figures  with  those 
of  collieries  where  they  had  a  shooting  seam,  a  considerable  dis- 
tinction must  be  drawn.  The  average  percentage  of  deaths  in 
the  five  years,  1895-1899,  in  the  Newcastle-upon-Tyne  mines- 
inspection  district  was  stated  to  be  059  per  1,000  persons 
employed  ;  in  the  whole  of  France  in  the  five  years,  1894  to  1898, 
it  wa.s  0-58 ;  and  at  the  Courrieres  collieries,  the  aveiage  over  the 
last  10  years  was  0'15.  But  at  one  of  the  collieries  in  North- 
umberland, the  average  over  the  past  20  years  was  0'OT  per  1,000 
persons  employed,*  so  that  actually  there  were  large  collieries 
with  a  very  much  smaller  death-rate  than  the  best  collieries  in 
France,  and  the  Newcastle-upon-Tyne  mines-inspection  district 
as  a  whole  was  practically  equal  to  the  whole  of  France.  The 
system  recommended  might  be  suitable  to  the  Courrieres 
collieries,  but  its  extension  throughout  France  had  not  been 
enacted  by  the  French  government,  so  that  in  all  probability 
the  system  was  not  applicable  to  other  French  collieries. 

The  Home  Office  had  not  recommended  that  the  Courrieres 
system  should  be  adopted  in  Great  Britain,  but  they  trusted  that 
the  perusal  of  the  report  might  "  assist  in  the  adoption  of  methods 
of  timbering,  which  will  reduce  the  very  serious  loss  of  life,  and 
the  great  number  of  cases  of  injury,  which  are  caused  by  falls 
in  coal-mines."  Mining  engineers  were  bound  to  accept  the 
report  in  the  spirit  in  which  it  was  put  before  them,  and  if  they 
could  do  anything  to  reduce  the  loss  of  life  in  mines  they  would 
of  course  do  it;  but  at  the  same  time  they  could  not  close  their 
eyes  to  the  fact  that  the  adoption  universally  of  the  method 
proposed  by  the  Home  Secretary  would  not  be  of  any  use.  Their 
duty  was  to  adopt  the  best  means  under  the  particular  circum- 
stances with  which  they  had  to  deal,  and  they  must  remember 
that  the  conditions  varied  not  only  in  different  collieries,  but  in 
different  parts  of  the  same  colliery  from  time  to  time. 

Mr.  R.  A.  S.  Redmayne  (Seaton  Delaval)  thought  that  the 
report  of  H.M.  inspectors  of  mines  could  not  be  taken  as  a  criterion 
of  the  manner  in  which  the  mines  in  the  North  of  England 
should  be  timbered.     He  thought  that  the  diminution  in  the  loss 

*   Trans.  Inst.  M.E.,  1901,  vol.  xx.,  page  173. 
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of  life  at  the  Courrieres  collieries  was  due  to  increased  super- 
vision, rather  than  to  the  particular  method  of  timbering  adopted. 
When  the  system  of  timbering-  was  changed,  increased  super- 
vision came  into  vogue  at  the  same  time,  as  stated  in  the  report.* 
The  report  did  not  state  whether  the  "  shale  "  was  hard  or  soft,  or 
whether  it  was  simply  underclay.  He  was  inclined  to  the  latter 
belief,  for  the  report  stated  that  "  the  working-places  we  inspected 
were  in  a  part  of  the  mine  where  the  seams  are  completely 
overturned :  the  actual  roof  being  formed  by  the  underclay 
or  thill,  containing  many  slippery  joints  or  '  backs,'  and 
occasional  '  pot  holes,  "f  If  they  had  a  roof  in  a  Northumber- 
land or  Durham  colliery,  such  as  that  at  the  Courrieres  collieries, 
they  would  possibly  adopt  the  same  method  of  timbering;  but  to 
suggest  that  this  method  should  be  adopted  throughout  the 
length  and  breadth  of  the  county  was  preposterous. 

Mr  T.  E.  Forster  (Newcastle-upon-Tyne)  regretted  that 
the  accidents  due  to  falls  of  roof  could  not  be  separated  from 
those  caused  by  falls  of  coal.  H.M.  inspectors  of  mines,  in 
future,  should  separate  these  accidents,  as  they  were  the  only 
people  who  had  the  requisite  information.  In  this  part  of  the 
country,  a  great  proportion  of  the  accidents  arose  when  working 
the  hard  coal  and  kirving  long  distances,  by  juds  coming  down 
through  not  being  properly  spragged,  and  so  on.  At  Courrieres 
collieries,  they  had  a  different  seam  and  a  different  class  of  roof, 
and  even  though  they  might  wish  to  apply  the  method  in 
Northumberland  to-morrow  it  could  not  be  done.  The  system 
would  reduce  the  percentage  of  round  coal,  and  the  proportion 
that  the  quantity  of  coal  bore  to  that  of  the  timber  required. 

Mr.  Henry  Palmer  (Medomsley)  remarked  that  the  report 
of  H.M.  inspectors  of  mines  afforded  no  clue  as  to  the  percentage 
of  the  improved  conditions  at  Courrieres  collieries  due  to  the 
better  system  of  supervision.  In  the  North  of  England,  they 
had  always  prided  themselves  on  their  method  of  supervision— 
the  deputy  system — and  they  looked  to  that  in  a  great  measure 
for  the  comparative  immunity  from  accident  which  they  enjoyed, 
compared  with  Lancashire  or  South  Wales.  He  did  not  know 
whether  other  members  had  heard  the  same  statement,  but  he 
had  been  told  emphatically  that  in  France  unless   an  accident 

*  Report  of  Four  Inspector*  of  .Vine.?,  etc.,  page  3.  f  Ibid,  page  6. 
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proved  fatal  within  seven  days  of  the  accident  happening  the 
death  was  not  considered  to  be  due  to  the  accident,  and  if  that 
were  true  it  might  materially  alter  the  figures  put  forward.  He 
would  like  to  draw  the  attention  of  the  members  present  to  the 
leading-  article  in  the  Mining  Journal,  which  appeared  to  be  an 
able  one  and  well  worthy  of  the  careful  attention  of  mining- 
engineers   and  colliery-managers.* 

Mr.  T.  E.  Forster  said  that  Table  I.t  shewed  that  the  result 
of  the  increased  supervision  during  the  period  1880  to  1889,  with 
the  exception  of  the  year  1883  (which  was  a  very  bad  one),  was 
very  satisfactory.  He  did  not  think  there  was  any  other  district 
but  Northumberland  and  Durham  in  this  country  where  the 
timbering  was  done  by  a  special  set  of  men,  nor  was  the  timber- 
ing done  anything  like  so  well  as  it  was  done  here  by  the 
"  deputies." 

The  President  (Mr.  J.   Gr.  Weeks)  referring  to   Table   I.+ 

said  that  during  the  first  period  of  10  years  (1870  to  1879)  there 

were  two  years  free  from  accident ;    during  the  next  ten  years 

there  were  six  years  without  accident,  and  in  the  last  10  years 

only  four.       Notwithstanding  this,  the  general  average  of  the 

last  10  years  was  015,  as  compared  with  0-24  per  1,000  persons 

in  the  middle  period.     He  had  no  doubt  that  the  increased  safety 

to  a  large  extent  was  due  to  better  supervision,  and  the  question 

might  arise  as  to  whether  there  was  any  necessity  for  increased 

supervision  in  Great  Britain.     He  did  not  think  so  as  regards 

this  district,  but  he  thought  that  the  following  paragraph  in  the 

report  ought  to  be  questioned,  as  it  was  stated  that  "  the  main 

point  requiring  attention,  and  the  one  which,  in  the  opinion  of 

the  Courrieres  engineers,  most  largely  conduces  to  the  prevention 

of  accidents,  is  that  supports  must  be  put  in  as  soon  as  there  is 

room,  and  that  under  no  pretext  may  the  timbering*  be  delayed 

'  until  a  more  convenient  season/  as  is  so  often  the  case  in  British 

collieries. "§     This   dilatoriness   certainly   did   not   obtain   in   the 

North  of  England,  for  the  men  did  not  delay  in  putting  in  a  prop 

"  until  a  more  convenient  season."    If  a  deputy  saw  that  a  prop  was 

wanted,  it  was  always  put  in  at  once.     If  this  statement  applied 

*  Mining  Journal,  April  6th,  1901,  vol.  Ixxi.,  page  389. 

t  Report  of  Four  Inspectors  of  Mines,  etc.,  page  9.  X  Ibid.,  page  9. 
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to  other  districts,  H.M.  inspectors  of  mines  in  those  districts 
should  see  thai  the  practice  was  altered,  and  that  the  timber- 
ing was  done  in  a  more  efficient  way.  He  thought  that  it  was 
very  undesirable  to  alter  their  methods  of  timbering,  which  the 
experience  of  many  years  had  proved  to  be  the  best  adapted  for 
their  district. 

Mr.  Henry  Palmer  said  it  would  appear  that  H.M.  inspectors 
of  mines,  who  had  written  the  report,  were  not  acquainted  with 
what  was  done  in  other  districts,  seeing  that  a  method  similar 
to  the  Courrieres  sj'steni  had  been  adopted  in  Cumberland  for 
the  last  30  years. 

Mr.  Allan  Greenwell  (London)  said  that  he  had  visited  the 
pits  ai  Courrieres,  and  the  impression  he  got  was  (1)  that  the 
roof  was  very  bad  (much  worse  in  fact  than  the  report  of  the 
four  inspectors  of  mines  would  lead  any  one  to  imagine) ;  and  (2) 
that  their  method  of  timbering  and  using  advanced  bars  was 
probably  the  only  method  by  which  they  could  work  the  colliery. 
He  had  no  hesitation  in  saying  that  if  such  a  roof  occurred 
locally  in  any  colliery  in  this  country  a  similar  method  would 
be,  and  had  been,  adopted ;  and  further,  if  supposing  at  any 
colliery  in  this  country  such  a  condition  was  general  instead  of 
local,  the  colliery  would  be  closed  as  not  being  workable  to  profit. 
The  average  cost  of  timber  was  said  to  be  8^d.  per  ton,  but  the 
fact  was  not  mentioned  (of  which  he  was  assured,  when  he  was 
at  Courrieres)  that  the  cost  of  getting  the  coal,  including  the 
setting  of  timber,  was  only  80  centimes,  or  about  8d.  per  ton ; 
and  this  low  cost  enabled  the  owners  to  protect  their  ways  and 
roof  in  such  a  manner  as  could  not  be  economically  done  in  this 
country.  There  was  no  doubt  that  if  safety  was  the  sole  con- 
sideration, it  would  be  possible  to  tunnel-line  all  the  roads  and 
working-places,  but  if  it  were  done  it  would  be  absolutely 
impossible  to  work  coal  at  such  a  price  as  would  enable  them 
at  any  rate  to  compete  with  America,  which  was  beginning  to 
supply  us  with  coal. 

The  President  suggested  that  the  four  inspectors  of  mines 
should  be  invited  to  inspect  the  Northumberland  collieries,  where 
the  death-rate  was  exceptionally  low,  and  perhaps  they  would 
then  recommend  the  methods  there  adopted. 
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Mr.  C.  H.  Steavenson  (Redheugh)  said  that  the  members 
might  receive  the  report  of  the  four  inspectors  of  mines  as  an 
interesting  collection  of  facts  referring  to  special  methods  of 
timbering  under  special  circumstances,  but  the  system  was  not 
applicable  to  collieries  in  the  North  of  England,  and  could  not 
be  generally  adopted. 

Mr.  T.  A.  Southern  (Cardiff)  wrote  that  he  thought  it  was 
unfortunate  that  the  question  of  systematic  timbering  had  been 
brought  forward  coupled  with  the  special  method  of  timbering 
used  at  the  Courrieres  collieries,  because  that  method  was  a  most 
exceptional  one  and  its  adoption  in  this  country  would  require  a 
drastic  change,  in  fact,  quite  a  revolution,  and  would  cause 
greatly  increased  expense.  Although  the  Courrieres  system 
deserved  most  careful  consideration  from  all  who  had  to  deal  with 
bad  roofs,  that  system  was  a  much  more  expensive  one  than  was 
at  all  necessary  in  the  majority  of  British  coal-mines,  and  he  was 
afraid  that  the  mere  suggestion  of  such  a  revolution  and  such 
heavy  expense  being  enforced  by  law  would  rouse  strong  opposi- 
tion against  the  mere  principle  of  systematic  timbering  in  any 
shape  or  form,  and  would  thus  retard  progress  in  this  matter, 
perhaps  for  many  years  to  come.  It  would  be  much  better  to 
separate  the  advocacy  of  systematic  timbering  entirely  from  the 
Courrieres  or  any  other  system.  The  desired  object  was  to  get 
the  principle  of  systematic  timbering  recognized  and  applied  to 
the  same  methods  of  timbering  as  those  with  which  our  work- 
men and  officials  were  familiar  and  experienced.  There  was 
room  for  a  great  deal  of  progress  in  the  prevention  of  accidents 
from  falls  of  roof  in  our  mines,  without  going  abroad  for 
examples. 

Systematic  timbering  implied  the  use  of  definite  Special  Rules 
or  written  instructions  drafted  by  the  manager,  stipulating  how 
the  roof  and  sides  are  to  be  timbered,  and  the  maximum  distances 
apart  between  the  timbers  which  should  not  be  exceeded.  He 
(Mr.  Southern)  pointed  out  that  so  far  as  sprags  or  holing-props 
were  concerned,  systematic  timbering-  had  been  in  force  since 
1887,  under  General  Rule  ISTo.  22,  and  that  rule  applied  to  every 
colliery  in  the  United  Kingdom.  Also  there  were  several  large 
collieries  in  this  country  where  systematic  timbering  and 
systematic  supporting  of  the  roof  and  faces  of  longwall  workings 
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had  been  in  force  for  many  years,  in  various  combinations  of  props 
and  lids,  props  and  bars,  cockers,  packs,  etc.,  and  where  definite 
written  orders  dealing  with  this  matter  were  prescribed  by  the 
manager,  and  strictly  enforced  by  the  officials,  and  he  thought 
that  no  manager,  who  had  once  adopted  such  a  system,  would 
wish  to  abandon  it.  He  believed  that  it  was  equally  approved 
by  all  workmen  and  officials  who  had  had  experience  of  it. 

The  opposite  of  systematic  timbering  was  the  haphazard  or 
"  prop-where-you-please  "  style  without  any  regular  system  :  leav- 
ing each  individual  workman  and  official  to  use  his  own  discre- 
tion and  judgment,  to  set  timber  only  where  he  thinks  that  it  is 
needed  and  to  leave  it  out  where  he  thinks  that  it  is  not  needed ; 
and  also  to  wait  if  he  likes  until  the  roof  seems  to  him  unsafe 
before  setting  the  timber ;  in  fact,  it  was  practically  founded  upon 
the  principle  of  waiting  until  the  roof  was  unsafe  or  was  approach- 
ing unsafeness  before  setting  timber  to  support  it.  Of  course, 
on  that  method,  or  rather  (he  should  say)  want  of  method,  there 
was  a  constant  running  of  avoidable  risks,  there  were  many 
accidents  due  to  errors  of  judgment,  and,  in  a  way,  the  setting  of 
each  individual  prop  was  a  matter  for  discussion  and  argument. 
They  would  find  wide  differences  of  opinion  between  any  two  men, 
even  though  both  of  them  had  long'  experience,  as  to  whether  a 
place  needed  timbering  or  not,  and  as  to  how  much  timber  it  did 
need.  On  the  other  hand,  systematic  timbering  gave  the  colliery- 
manager  and  his  officials  far  more  effective  control  over  this 
.important  part  of  the  work  at  the  working- faces. 

Speaking  from  his  own  experience,  having  inspected  many 
collieries  with  systematic  timbering  in  force,  and  many  more 
without  it,  he  (Mr.  Southern)  was  strongly  in  favour  of  the  former, 
but  there  should  not  be  one  hard-and-fast  rule  for  all  seams  and 
all  collieries.  The  details  should  be  fixed  by  the  manager  to  suit 
each  different  district  of  workings  in  each  seam  of  each  colliery, 
and  the  manager  should  be  at  liberty  at  any  time,  on  giving 
proper  written  notice  to  his  workmen  and  officials,  to  alter  the 
details,  whenever  required,  to  meet  changing  conditions  if  the 
roofs  and  sides  become  better  or  worse  as  the  workings  extended. 
And  he  supposed  that  there  would  be  no  objection  to  some  pro- 
vision being  made,  similar  to  that  which  already  existed  in  con- 
nection with  our  Special  Rules  but  which  was  rarely  brought  into 
operation,  to  empower  H.M. 'inspector  of  mines  or  the  workmen  to 


234 


DISCI  SSION       FALLS    OF    ROOF    AND    1R<>\     BABS. 


object  to  any  such  rules  or  to  propose  any  alteration  oi  amendment 
of  them.  It  ought  always  to  be  made  clear  that  the  objed  of  such 
rules  was  simply  to  stipulate  the  minimum  quantity  of  timber  1o 
be  set,  and  the  maximum  distances  apart;  that  as  much  more 
timber  must  be  set  as  was  necessary;  and,  therefore,  whenever  a 
workman  was  ordered  by  an  official  to  set  more  timber  than  the 
rules  required,  he  would  have  to  set  it,  and  if  he  failed  to  do  so 
it  would  be  a  breach  of  the  Special  Rule  enforcing  obedience  to 
orders.  It  was  essential  to  have  this  made  clear,  because  such 
rules  must,  of  necessity,  be  made  to  suit  the  general  average 
condition  of  the  roof  in  a  certain  district  of  workings,  and  at  any 
time  there  might  be  a  place  where  the  roof  was  exceptionally  bad, 
for  which  the  rule  or  instruction  in  force  would  not  suffice. 

He  did  not  advocate  systematic  timbering  for  those  working- 
places  which  at  present  required  no  timber  whatever,  or  almost 
none,  as  for  instance,  narrow  places  with  a  strong  roof  and  sides, 
but  in  all  working-places  where  timber  was  generally  required  he 
would  have  systematic  timbering  fixed  hj  the  management  of  the 
colliery ;  and  this  was  most  important  and  necessary  for  longwall 
faces  and  in  taking  out  pillars,  because  the  timbering  of  road- 
ways was  already  as  a  rule  under  direct  official  control,  even  in 
mines  where  the  timbering  at  the  faces  was  left  entirely  to  the 
discretion  of  the  workmen. 

A  set  of  rules  for  systematic  timbering  should  stipulate  the 
minimum  length  and  thickness  of  the  lids  and  bars  to  be  used,  and 
the  minimum  thickness  of  the  props  ;  each  working-place,  in  the 
district  to  which  those  rules  apply,  should  be  kept  furnished  with 
a  plentiful  supply  of  loose  timber  of  not  less  than  those  minimum 
sizes;  and  the  rules,  besides  fixing  the  maximum  distances 
between  the  props  (measured  across  and  along  the  longwall  face- 
road  respectively)  should  fix  a  maximum  distance  between  the 
props  and  the  face.  A  most  important  advantage  of  systematic 
timbering  was  that  not  only  was  the  roof  to  be  timbered  on  a 
certain  system,  but  directly  the  miner  had  advanced  the  face  far 
enough  to  set.  his  next  prop  or  bar,  he  must  set  it  at  once  ;  there 
must  be  ''no  waiting  till  the  roof  was  bad."  The  rules  should 
also  specify  at  what  stage  of  the  workings  the  back  timber  must 
be  withdrawn. 

He  (Mr.  Southern)  gave  the  following  details  taken  from  some 
large  collieries  in  South  Staffordshire,  where  systematic  timbering 
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had  been  in  force  at  the  faces  in  every  seam  for  the  last  30  years, 
and  was  approved  by  both  officials  and  workmen.  In  one  of  the 
seams,  5  feet  to  6  feet  thick,  with  a  tender  roof  and  worked 
by  longwall.  rising  props  6h  inches  to  7  inches  in  diameter,  and 
lids  2j  feet  long  by  6  inches  square,  two  rows  or  ranks  of  props 
and  lids  are  always  maintained  along  the  stall-face,  except,  of 
course,  where  the  packs  (by  being  built  within  a  few  feet  of  the 
face)  require  that  a  prop,  which  would  otherwise  be  enclosed  and 
buried  in  the  pack,  be  withdrawn  before  topping  the  pack  to  the 
roof.  In  this  seam,  the  rule  is  that  the  props  shall  be  placed  not 
more  than  0  feet  apart,  centre  to  centre,  from  prop  to  prop, 
measured  across  the  face-road :  and  not  more  than  4  feet  apart, 
centre  to  centre,  measured  along  the  face-road  :  or  briefly  6  feet 
by  4  feet,  namely  6  feet  between  the  ranks  and  4  feet  between  the 
props  in  each  rank.  In  another  seam  varying  from  6  feet  to 
7|  feet  in  thickness,  with  a  tender  roof,  the  props,  6|  inches  to  7 
inches  in  diameter  'with  shorter  lids,  cut  from  broken  props)  are 
set  not  more  than  5  feet  apart,  centre  to  centre,  between  the  ranks, 
and  not  more  than  4  feet  apart,  centre  to  centre,  in  each  rank. 

In  the  Midland  mines-inspection  district,  the  Warwickshire 
coal-field  (comparatively  small,  though  it  has  now  about  22 
collieries  at  work  with  a  gross  annual  output  of  some  3,000,000 
tons  and  employing  about  7,000  persons  underground)  has 
had  ever  since  May.  1ST-'!  (if  not  earlier),  a  Special  Rule  under 
which  systematic  timbering  of  the  stall-faces  has  been  in  force. 
The  wording  of  this  rule  is  as  follows: — "  The  stallmen  in  each 
'  stall  shall  build  efficient  packs,  and  set  a  sufficient  quantity  of 
props,  bars,  or  timber  not  more  than  6  feet  apart  for  safely  sup- 
porting the  roof  and  sides  of  their  working-places,  and  shall 
remove  and  renew  the  same  when  necessary."  This  means  6  feet 
by  0  feet,  namely  <>  feet  between  the  ranks  and  6  feet  in  each 
rank :  but  the  measurements  are  made  skin  to  skin,  and  not  from 
centre  to  centre.  (Centre-to-centre  measurements  were,  however, 
none  conducive  to  regularity,  as  props  varied  in  thickness.)  So 
far  as  he  knew,  this  was  the  only  instance  of  systematic  timbering 
being  in  force  for  a  whole  county,  and  he  thought  that  it  was  pre- 
ferable to  have  plenty  of  elasticity  in  this  matter  by  having  the 
details  adapted  by  the  manager  to  suit  such  seam  and  each  district 
of  workings.  This  was  an  instructive  instance  of  the  recognition 
of  the  principle  of  systematic  timbering  of  longwall  faces,  and  its 
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enforcement  without  friction,  for  at  least  28  years,  in  a  score  of 
separate  collieries  in  one  county  in  this  country ;  and,  of  course, 
there  was  nothing  in  this  rule  preventing  a  manager  in  that  county 
from  fixing  and  stipulating  a  less  distance  than  6  feet  apart,  if  he 
chose  to  do  so. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 


EXCURSION  MEETING  OF  STUDENTS, 
Bearpark  Colliery,  May  1st,  1901. 


About  40  students  and  associates  visited  Bearpark  colliery. 


BEARPARK  COLLIERY. 

Bearpark  colliery  is  situated  in  the  valley  of  the  Browney,. 
and  the  Busty  coal-seam  is  being  worked  at  a  depth  of  390  feet. 
In  the  centre  of  the  valley,  the  Coal-measures  have  been  denuded, 
and  the  valley  filled  up  with  diluvial  and  alluvial  deposits  to  a 
depth  of  about  150  feet,  under  which  the  seam  is  being  worked. 
The  coal  is  carried  by  means  of  travelling  scrapers,  over  screens 
with  bars  of  various  widths,  on  to  picking-belts  ;  and  this  arrange- 
ment deals  with  the  varying  conditions  of  the  coal  (either  wet  or 
dry,  small  or  round)  better  than  shaking-screens,  which  clog  and 
cause  vibration  of  the  heapsteads.  The  coal  after  having  been 
cleaned  is  passed  through  Carr  disintegrators  and  reduced  to 
small  for  coking  purposes.  A  separate  shaft  has  been  sunk  for 
the  purpose  of  carrying  the  workmen  into  and  out  of  the  mine,  at 
which  the  coals  from  the  Hutton  seam  are  drawn. 

The  coke-yard  comprizes  two  double  rows  of  beehive  coke- 
ovens  (which  are  loaded  by  small  locomotive  engines),  and  a  battery 
of  50  Simon-Carves  retort-ovens,  and  the  tar,  pitch,  ammonia  and 
naphtha  are  recovered. 

Steam  is  produced  from  boilers  heated  by  the  waste-gases 
from  the  coke-ovens,  and  the  exhaust-steam  from  the  principal 
engines  is  conveyed  to  a  central  condensing-plant  worked  by  an 
independent  engine. 


VOL.  L.— 1900-1901 


19 


-23$ 


TRANSACTIONS. 


THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 

GENERAL  MEETING, 

Held  in  the  Wood  Memorial  Hall,  Newcastle-upon-Tyne, 

June  8th,  1901. 


Mr.  J.  (i.   WEEKS,  President,  in  the  Chair. 


•  The  Secretary  read  the  minutes  of  the  last  General  Meeting 
and  reported  the  proceedings  of  the  Council  at  their  meetings  on 
May  18th  and  that  day. 

The   Secretary   read   the   balloting-list  for  the   election   of 
officers  for  the  year  1901-1902. 


The  following  gentlemen  were  elected,  having  been  previously 

nominated:  — 

Members— 
Mr.  Owen  Salusburv  Batchelor,  Mining  Engineer,  Assayer  and  Prospector, 

Kamloops,  British  Columbia. 
Mr.   Myles  Brown,  Manager,  Shampore  Coal  Company,  Limited.  Shampore, 

Nirshachatti  P.O.,  E.I.R.,  Bengal,  India. 
Mr.  Alfred  Llewellyn  Forster,  Engineer  to  the  Newcastle  and  Gateshead 

Water  Company,  5,  Haldane  Terrace,  Newcastle-upon-Tyne. 
Mr.  Walter  Jaeger  Koehler,  Metallurgist,  Freemantle  Club,  Freemantle, 

Western  Australia. 
Mr.   Joseph  Severs,  Colliery  Manager,  North  Walbottle,  Newburn,  R.S.O., 

Northumberland. 
Mr.  Alfred  Tennyson  Tye,  Mining  Engineer,  Gold  Hill,  Saratoga,  Wyoming, 

United  States  of  America. 

Associate  Members — 
Mr.  Herbert  George  Fenwick,  Birtley,  County  Durham. 
Mr.  Thomas  William  Gibson,  Director,  Bureau  of  Mines,  Toronto,  Ontario, 

Canada. 
Mr.  H.  P.  Harris-Edge,  Coalport  Works,  Shifnal,  Salop. 

Students — 
Mr.    John    R.    Felton,    Mining    Student,    West   Stanley   Colliery,    Stanley, 

R.S.O.,  County  Durham. 
Mr.    Meyrick   Palmer,    Mining    Student,    The   Manor   House,    Medomsley, 

R.S.O.,  County  Durham. 
Mr.  Tom  R.  Ridpath,  Mining  Student,  Medomsley,  R.S.O.,  County  Durham. 
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JUBILEE  OF  THE  INSTITUTE. 

The  Secretary  reported  that  arrangements  had  been  made 
for  the  celebration  of  the  fiftieth  anniversary  of  the  foundation 
of  the  Institute  in  September,  1902,  and  that  the  Institution  of 
Mining  Engineers  had  arranged  to  hold  their  annual  meeting 
in  Newcastle  at  the  same  time. 


DISCUSSION  OF  MR.  E.  REUMAUX'S  PAPER  OX  "  THE 
EMPLOYMENT  OF  IROX  BARS  AT  THE  No.  6  PIT, 
LEXS  COLLIERIES."* 

Mr.  H.  F.  Bulman  (Burnopfield)  wrote  that  Mr.  M.  Walton 
Brown  had  made  him  responsible  for  the  statement  that  at  the 
Courrieres  collieries  "the  roof  is  usually  shale. "t  This  was  not 
collect,  as  he  (Mr.  Bulman)  stated  that  this  was  the  nature  of 
the  roof  in  the  working-places  of  the  Sainte  Cecile  coal-seam  at 
ihe  X"o.  3  Mericourt  pit,  visited  by  him,  where  "  the  back  timber 
was  being  drawn.":}:  The  colliery  otticials  stated  that  over  the 
eight  coal-seams  being  wrought,  there  was  a  great  variety  of 
roof— -good,  bad  and  indifferent. 


Trans.  Inst.  M.E.,   1S90.  vol.  xx.,  page  206  ;  and  vol.  xxi.,  page  223. 
j-  Ibid.,  vol.  xx.,  page  214. 
J  1 1 i'"L,  page  212. 
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THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING 
AND  MECHANICAL  ENGINEERS. 


EXCURSION  MEETING  OF  STUDENTS, 
Seaha.m  Harbour,  July  10th,  1901. 


About  40   students   arid  associates  visited   the   Dawdou  and 
Seaham  collieries. 


DAWDON   COLLIERY. 

Dawdou  colliery  is  situated  about  1  mile  soutli  of  Seaham 
Harbour. 

The  Castlereagh  or  north  shaft  has  a  diameter  of  21^  feet 
inside  the  walling,  and  will  be  reduced  to  a  diameter  of  20  feet, 
and  has  at  the  present  time  attained  a  depth  of  187  feet.  The 
shaft  is  being  lined  with  cast-iron  tubbing,  to  an  internal  diameter 
of  20  feet;  a  wedging-crib  was  laid  at  a  depth  of  132  feet,  the 
foundation-course  is  1J  inches  thick,  and  there  are  15  rings  of 
tubbing,  |  inch  thick. 

The  windingrengine  has  two  cylinders,  each  24  inches  in 
diameter  by  4  feet  stroke,  the  drum  has  a  diameter  of  8  feet  and  a 
width  of  6  feet,  and  the  locked-coil  rope  is  3|  inches  in  circum- 
ference, and  weighs  27  cwts. 

The  Theresa  or  south  shaft  is  21h  feet  in  diameter  inside  the 
walling,  and  will  have  a  finished  diameter  of  20  feet.  The  depth 
to  the  bottom  of  the  wedging-crib  is  196-o-  feet.  The  winding- 
engine  is  of  the  same  dimensions  as  that  at  the  Castlereagh  shaft. 

Both  of  the  present  winding-engines  will  eventually  be  used 
for  underground  haulage. 

The  horizontal  pumping-engine,  with  two  cylinders,  each  36 
inches  in  diameter  by  6  feet  stroke,  works  two  sets  of  pumps  24 
inches  in  diameter,  and  one  set  25  inches  in  diameter,  and  runs  at 
15  to  18  revolutions  per  minute.  There  are  two  Evans  vertical 
sinking-pumps,  with  cylinders  24  inches  and  16  inches  in  diameter 
by  24  inches  stroke,  capable  of  delivering  1,000  gallons  per  minute 
from  a  depth  of  300  feet.  The  feeder  of  water  at  present  averages 
0,075  gallons  per  minute.     A  double-drum  steam-winch,  capable 
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of  lifting  5  tons  direct  from  each  (hum.  is  used  for  moving  the 
Evans  pumps,  worked  by  cylinders,  8  indies  in  diameter  by  1<> 
inches  stroke. 

The  main  crab-engine  has  two  horizontal  cylinders,  14  inches 
in  diameter  by  •'!  feet  stroke,  it  is  geared  at  l<i  to  1,  and  the  crab- 
rope  is  Gi  inches  in  circumference. 

The  ground  crab-engine  has  two  horizontal  cylinders,  8 
inches  in  diameter  by  14  inches  stroke,  it  is  geared  at  30  to  1,  ami 
the  rope  is  oh  inches  in  circumference. 

There  are  six  Galloway  boilers,  30  feet  long  by  8  feet  in  dia- 
meter, the  furnaces  are  3J  feet  in  diameter,  and  steam  is  produced 
at  a  working  pressure  of  100  pounds  per  square  inch.  There  are 
four  sets  of  Green  fuel-economizers,  each  with  120  pipes  9  feet 
long.  "  The  chimney,  at  present  in  course  of  erection,  with  a  base 
22  feet  square,  will  have  a  height  of  100  feet,  and  an  inside  dia- 
meter at  the  top  of  12  feet.  It  is  estimated  that  the  total  weight 
of  the  chimney  will  lie  1,200  tons,  and  360,000  bricks  will  be  used 
in  its  construction.     The  estimated  horse-power  is  2,930. 

The  Mather-and-Platt  water-softening  tanks  are  each  15 
feet  6  inches  square  by  10  feet  deep,  with  a  capacity  of  15,000 
gallons.  The  plant  is  capable  of  softening  00,000  gallons  of 
water  per  day,  and  reduces  the  hardness  from  10  degrees  to  4  or  5 
degrees.  A  mixture  of  40  pounds  of  lime  and  7  pounds  of  alkali 
is  used  for  each  charge  of  15.000  gallons  of  water.  The  cost  of 
treatment  is  0*58d.  per  1,000  gallons. 


SEAHAM  COLLIERIES. 

The  Seaham  collieries  are  situated  near  Seaham  Harbour, 
about  0  miles  south  of  Sunderland.  The  attached  royalty  has  an 
area  of  5,000  acres,  and  the  output  is  2,700  tons  per  day. 

The  thicknesses  of  the  seams,  now  being  worked,  and  their 
respective  depths  at  the  several  pits,  are  as  follows  :  — 


Name  of  Coal-seam. 

Thir-kness. 
Ft.  Ins. 

Depth  at 

No.  1  Pit.' 

Feet. 

Depth  at 
No  2  Pit." 

Feet. 

Depth  at 

N<».  3  Pit. 
Feet. 

Main 

5     0 

1,309 

1,309 

1,3M6 

Maudlin 

5     0 

1,361 

1,361 

]  ,355 

Low  Main 

4     4 

1,428 

1,428 

— 

Hutton 

4     3 

1,530 

1,530 

1,506 

Flat  sheets 

— 

1.53C 

1,686 

1,506 

Bottom  of  sump    .. 

.  r       — 

1,800 

1,800 

— 

Ti..-  is  one  shaft,  divided  into  Xos.  1  and  2  pits. 
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At  the  Xo.  1  pit,  the  vertical  winding-engine  has  a  cylinder, 
(JT  inches  in  diameter  by  T  feet  stroke,  and  the  drum  has  a  diameter 
of  31  feet.  This  engine  lifts  a  load  of  12  tons,  consisting  of:  — 
'lulis  and  coal,  4  tons  10  cwts. ;  cage  and  chains,  3  tons  10  cwts. ; 
and  rope,  4  tons.  The  depth  of  this  shaft  to  the  flat-sheets  is 
1,530  feet. 

The  vertical  winding-engine  at  the  No.  2  pit  has  a  cylinder  <i7 
inches  in  diameter  by  7  feet  stroke,  and  the  drum  is  21  feet  in 
diameter.  The  deptli  to  the  flat-sheets  is  1,G8G  feet,  and  to  the 
bottom  of  the  sump,  1,800  feet. 

The  vertical  winding-engine  at  the  No.  3  pit  has  a  cylinder, 
70  inches  in  diameter  by  7  feet  stroke,  and  the  drum  is  21  feet  in 
diameter.  The  load  lifted  is  14  tons,  including  :  — Tubs  and  coal, 
6  tons  ;  cage  and  chains,  4  tons  ;  and  rope,  4  tons.  The  depth  of 
the  shaft  to  the  flat-sheets  is  1,50G  feet. 

The  differences  of  level  between  the  bottoms  of  the  various 
shafts  and  the  working  districts  are  as  follows  :  — From  Xo.  1  pit 
to  the  face  of  the  straight  east  district  of  the  Hutton  seam,  356 
feet;  to  the  lowest  point  in  the  straight  east  district  of  the  east 
side  of  the  Maudlin  seam,  669  feet;  and  to  the  highest  point  in 
the  second  north  district  in  the  north  side  of  the  Maudlin  seam, 
221  feet,  From  the  Xo.  3  pit  to  the  highest  point  of  the  old  north 
district  in  the  new  incline  way  of  the  Main  coal-seam,  320  feet. 

The  hauling-engine  for  the  Maudlin  seam  has  two  cylinders, 
each  2G  inches  in  diameter  by  5  feet  stroke,  the  drums  being  7  feet 
in  diameter.  The  steam  has  a  pressure  of  100  pounds  per  square 
inch.  The  hauling-ropes  are  carried  down  the  upcast  shaft  in 
wrought-iron  pipes,  3  inches  in  diameter.  The  distance  from  the 
bottom  of  the  shaft  to  the  intermediate  landing  is  5,610  feet,  and 
to  the  straight  east  landing,  10,362  feet,  In  the  Xo.  1  pit,  Hutton 
seam,  GO  tubs  form  a  set,  and  the  approximate  weight  of  the  tubs 
and  coal  is  45  tons  ;  and  in  the  east  side  of  the  Maudlin  seam,  70 
tubs  run  in  the  set,  the  approximate  weight  of  tubs  and  coal  being 
-32  tons. 

I  he  air-compressor  has  two  steam-cylinders,  each  44  inches  in 
diameter,  and  two  air-cylinders  each  46  inches  in  diameter  by  6 
feet  stroke.  The  steam-pressure  is  100  pounds  to  the  square  inch, 
and  the  air  has  a  pressure  of  50  pounds  to  the  square  inch.  There 
are  ten  hauling-engines  and  twelve  pumps  underground  worked 
by  compressed  air. 


^KAIIA.M  COLLIERIES.  243 

At  the  No.  3  pit,  there  are  two  ('leaning-belts,  each  80  feet  long 
by  4A  feet  wide  ;  and  one  cleaning-belt,  00  feet  long  by  4  feet  wide. 

A  Kingston  water-softener  deals  with  0,000  gallons  of  eold 
water  per  hour,  a  mixture  of  alkali  and  lime  being  used ;  and  the 
cost  for  material  and  labour  is  about  jd.  per  1,000  gallons  of  water 
treated.  A  Chevalet-and-Boby  heater-detartarizer  deals  with 
4,000  gallons  per  hour,  the  composition  used  being  alkali ;  and 
the  treatment  costs  about  ^d.  per  1,000  gallons.  Underground, 
in  the  No.  1  pit,  a  Harris  heater  and  softener  treats  2,000  gallons 
of  water  per  hour,  the  composition  used  being  caustic  soda  ;  and 
the  cost  per  thousand  gallons  of  water  treated  is  fd. 

The  number  of  workmen  employed  underground  is  1,873,  of 
whom  780  are  hewers ;  and  451  are  employed  on  the  surface. 

There  are  382  horses  and  ponies  employed  underground. 
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OOCTEHES  AND  COLONIAL  AND  FOREIGN  PUBLICATIONS. 

METALLURGY   OF  LEAD   IN   MUECIA,    SPAIN 
h^O^ae  Franc,  .900,  serie,  5,,^.  i  ,**„  703.7U. 

failed  attempts  to  introduce  improved  apparatus  have 

with  a  diameter  of  41  to  6>  feet  n-J  f  T      I  *  (4  to  5  metres> 

of  wM.1.  «  "  (    4°  t0  2  metres)  at  the  level  of  the  tuyeres 

01  winch  there  are  g-enerallv  4  to  fi      TWi,io  +  •  tuyeres, 

from  4-3  tn  --Q  •     1        /,t:y  4  t0  fa-      Ihe  blast-pressure  is  low,   being  only 
irom  4  3  to  5  9  inches  (11  to  15  centimetres)  of  water-gauge  * 

200  Zl  TV °nSiStS  °f  40°  t0  50°  Parts  °f  roasted  ore  ^  per  cent    of  lead, 
200  parts  of  siliceous  iron-ore  (1  to  2  per  cent    of  learlV     inn         !      *    ,    ,, 

•»-  ™tes  ab„„,  3„  per  cent,  of  «.  ,vIlole  c„ige>    *  -  ££*££* 
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to  12  or  15  per  cent.  The  output  varies  from  5  to  12  tons  of  lead  per  diem 
according  to  tin?  size  and  working  of  the  furnace.  The  charge  is  introduced 
at  intervals  of  2  hours,  the  scoriae  being  drawn  off  continuously,  and  the  lead 
every  6  hours.  Great  inconvenience  is  caused  to  the  workmen  by  the  escape 
of  plumbiferous  fumes  through  the  charging-door,  which  is  below  the  level 
of  the  furnace-vault.  Every  24  hours,  the  furnace  and  crucible  are  cleaned 
out  and  work  recommenced.  At  Puerto  de  Mazarron,  there  are  7  water- 
jacketed  Pilz  furnaces,  23  feet  (7  metres)  high,  and  a  large  one,  33  feet  (10 
metres)  high,  with  16  tuyeres,  which  are  about  to  be  doubled  by  a  second  set. 
The  same  works  have  also  a  rectangular  American  furnace,  with  14  tuyeres, 
capable  of  producing  22  tons  of  lead  per  24  hours.  Sea-water  is  used  for 
the  water-jackets,  and  a  rapid  circulation  is  kept  up  to  prevent  deposition  of 
saline  matters. 

At  Santa  Lucia  (Cartagena)  and  Santa  Luisa,  Linares,  the  work  of  desilver- 
i.ng  Murcian  lead  is  carried  on,  but  the  greater  part  is  exported  for  treatment. 

The  hilly  nature  of  the  mining  district  facilitated  the  construction  of 
draught-chimneys,  laid  on  the  surface  of  the  hill-slopes,  to  increase  the  draught 
of  the  furnaces.  These  chimneys  also  serve  as  condensation-chambers,  and 
often  attain  considerable  length,  that  at  Puerto  de  Mazarron  being  over 
3  miles  (5  kilometres)  long.  In  one  instance,  a  condensing-chamber,  properly 
so-called,  has  been  built,  provided  with  a  number  of  sheets  of  iron  hung  at 
right  angles  to  the  current  of  gas.  The  resulting  friction  accelerates  precipita- 
tion, but  the  iron  is  liable  to  corrosion.  Owing  to  the  scarcity  of  water,  con- 
densation by  the  wet  method  cannot  be  practised. 

The  amount  of  lead  lost  in  the  various  processes  is  unknown,  owing  to  the 
practice,  already  mentioned,  of  employing  plumbiferous  fluxes  without 
reckoning  their  percentage  of  lead.  c-  s- 


CALCINING  LEAD-OEES. 
Xtue  Bkierz-Rostmethode.       By  C.    v.   Ernst.       Oesterreichisehe  Zeitschrift  fiif 
Berg-und  Huttenwesen,  1899,  vol.  xh-ii.,  pages  619-620. 

A  new  method  of  calcining  lead-ores  has  been  introduced  by  Messrs. 
Huttington  and  Heberlein.  The  ore  mixed,  according  to  the  proportion 
of  sulphur  present,  with  either  6  to  15  per  cent,  of  lime,  is  heated  in  a 
reverberatory  furnace  to  about  700°  Cent.,  and  then  cooled  to  about  500° 
Cent.,  with  the  result  that  from.  25  to  35  per  cent,  of  lead  sulphate  and  2  per 
cent,  of  lead  oxide  are  formed  without  separation  of  metallic  lead,  and  the 
loss  by  volatilization  is  almost  nil. 

The  amount  of  lead  sulphate  produced  is  proportionate  to  the  oxygen  in 
the  lime,  which,  however,  is  not  altered  by  the  reaction,  and  apparently  only 
serves  as  a  carrier  of  atmospheric  oxygen.  The  process  is  repeated  until 
5  per  cent,  of  unchanged  lead  sulphide  remains,  when  the  product  is  pulver- 
ized, transferred  to  a  converter,  and  subjected  to  an  air-blast  at  a  pressure 
of  about  1  inch  of  mercury.  ,  After  a  few  seconds,  a  notable  increase  of 
temperature  is  produced  by  the  oxidation  of  the  lead  sulphide  and  the  joint 
action  of  the  lead  sulphate  and  air.  The  mass  becomes  pasty,  evolves 
dense  fumes  of  sulphur  dioxide,  and  finally  solidifies,  when  the  operation  is 

finished. 

The  product  contains  a  mixture  of  lead  oxide  with  calcium  sulphate  and 
lead    silicate,    all    the    sulphur    being    entirely    removed    even    when    other 
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sulphides  are  present.       The  final  reduction  of  the  metallic  lead  is  effected 
in  a  blast-furnace. 

The  process  saves  nearly  half  of  the  fuel  formerly  used  at  the  Pertur-da. 
accompanied  with  diminished  losses  of  lead  and  silver,  and  reduced  cost  of 
labour.  The  9  furnaces  in  use  treat  about  38,000  tons  of  ore  per  annum, 
and  their  product  is  reduced  in  a  single  blast-furnace.  M.  W.  B. 


A  SMELTING  PKOBLEM. 

Mining  and  Smelting  in  the  State  of  Durango,  Mexico.  7<i/  H.  Van  F.  Fukman. 
Mi)os  mi'/  Minerals  [Scranton,  Pennsylvania),  1900,  vol.  xx.,  pages  433-435, 
with  '2  illustrations. 

The  ores  present  a  smelting  problem  which  is  unique,  at  least  within  the 
experience  of  the  writer.  They  are  extremely  basic,  containing  large- 
quantities  of  alumina,  antimony,  arsenic,  and  but  little  sulphur.  The  base 
bullion  resulting  from  the  smelting  of  these  ores  contains  large  percentages 
of  arsenic  and  antimony,  as  is  shown  by  the  following  average  analysis  of 
13  shipments,  representing  a  total  of  575,000  pounds: — Lead,  88'6  per  cent.; 
antimony,  48  per  cent. ;  and  arsenic,  3"6  per  cent.  In  these  lots,  the  antimony 
varied  from  27  to  6-7  per  cent.;  and  the  arsenic  from  2-3  to  5-13  per  cent. 
The  silver-content  of  the  bullion  varies  from  125  to  200  ounces  per  ton.  The 
average  gold-content  is  1"4  ounces  per  ton. 

Owing  to  the  extremely  base  character  of  the  bullion,  and  the  large 
amount  of  speiss  produced,  the-  ordinary  practice  of  lead-smelting  has  under- 
gone certain  modifications  at  these  works.  Operating  with  the  ordinary  type 
of  lead  blast-furnace,  it  was  found  to  be  practically  imijossible  to  keep  open 
the  connection  between  the  crucible  and  the  lead-well.  Another  difficulty 
arose  from  the  accumulation  of  speiss-accretions  on  the  hearth  of  the  furnace. 
To  overcome  these  difficulties,  the  lead-wells  were  abandoned,  and  the 
crucibles  were  filled  up  with  brickwork,  so  as  to  form  a  shallow  hearth,  sloping 
from  the  rear  towards  the  front  end  of  the  furnace.  With  this  modified 
blast-furnace,  the  slag  and  speiss — there  is  practically  no  matte  produced — 
are  tapped  in  the  usual  way  into  overflow  or  settling  pots,  the  slag  overflowing 
"into  slag-pots  of  the  usual  pattern.  At  intervals  of  1  to  4  hours, 
depending  uj^on  the  percentages  of  lead  and  arsenic  in  the  charge  and  the 
working  of  the  furnace,  the  settling-pot  is  removed  and  the  fiumace  is  tapped, 
about  5  inches  below  the  slag  tap-hole,  for  bullion.  The  bullion  is  tapped 
into  an  ordinary  slag-pot,  some  slag  and  speiss  always  accompanying  it.  The 
slag  and  speiss  rise  to  the  surface,  and  when  this  surface-crust  has  partially 
chilled,  a  bent  iron  hook  is  inserted  in  the  centre  of  the  crust.  "When  the 
crust  has  solidified,  it  is  lifted  off  by  means  of  the  iron  hook.  The  bullion 
remaining  in  the  pot,  after  mixing  with  a  paddle  and  removing  most  of  the 
dross,  is  ladled  into  moulds.  The  crusts  when  cold  are  broken  with  sledges, 
and  the  slag,  which  invariably  contains  shots  and  sheets  of  bullion,  is 
separated  from  the  speiss  and  returned  to  the  blast-furnace.  The  dross  is 
also  returned  to  the  blast-furnace.  As  the  settlers  frequently  contain  bullion 
when  they  are  changed,  just  before  the  furnace  is  tapped  for  lead,  a  hole  is 
broken  in  the  crust  and  the  bullion  is  poured  off  into  a  slag-pot,  whence  it 
is  ladled  into  the  moulds.  The  remaining  contents  of  the  settler  are 
dumped  and,  when  cold,  are  broken  with  hammers,  and  the  rich  slag  and 
bullion  are  sorted  from  the  speiss. 
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This  method  proved  to  be  so  well  adapted  to  the  treatment  of  these  ores 
that  in  designing  the  new  plant,  which  was  erected  about  two  years  ago,  the 
furnaces  were  built  without  lead-wells  and  with  a  shallow,  sloping  hearth. 
These  furnaces  have  a  separate  tap  for  the  bullion,  6  inches  lower  than  the 
slag-tap,  located  on  the  side  and  near  the  front  end  of  the  furnace.  When 
the  furnaces  are  running  under  normal  conditions,  they  are  tapped  for  bullion 
every  two  hours,  from  10  to  18  bars  being  obtained  at  each  tapping.  Just 
before  the  lead-tap  is  opened,  most  of  the  slag  and  speiss  remaining  in  the 
furnace  are  tapped  into  the  settler.  When  tapping  for  bullion,  the  continued 
operation  of  the  furnace  is  not  disturbed,  it  having  been  found  that  there  is 
no  necessity  of  stopping  or  lowering  the  blast,  provided  the  workmen  use 
ordinary  care  in  tappiing.  The  writer  wishes  to  lay  particular  stress  on  this, 
because  after  an  experience  of  several  months,  during  which  time  he  was  in 
charge  of  the  smelting-works  at  Mapimi,  he  found  that  the  alleged  difficulties 
attending  the  operation  of  lead  blast-furnaces  not  provided  with  an  Arent 
tap  were  largely  imaginary.  There  are  some  drawbacks  to  the  method,  but 
with  the  peculiar  ores  and  under  the  conditions  existing  at  Mapimi,  the 
practice,   as  there  carried  out,   gives  excellent  results.  X.  Y.  Z. 


LOSSES   IN    THE   DETERMINATION    OF    GOLD    AND    SILVER    IN 
COPPER  BULLION ;  AND  A  METHOD  OF  OVERCOMING  THEM. 

Losses  in  the  Determination  of  Gold  and  Silver  in  Copper  Bullion,  their  Causes,  and 
a  Method  for  Overcoming  them.  By  W.  Randolph  Van  Liew.  The 
Engineering  an;/  Mining  Journal  (Xeu-  York-),  1900,  >ol.  l.ci.v.,  pages  469-470 
and  498-499. 

While  in  charge  of  the  copper  analyses  of  a  plant  whose  output  aggregated 
several  hundred  thousand  pounds  of  pig-copier  daily,  the  writer*s  attention 
was  called  to  the  varying  results  obtained  in  following  the  several  methods 
advocated  for  the  determination  of  gold  and  silver  in  copper  bullion.  This 
led  to  an  elaborate  series  of  experiments  extending  over  several  months,  and 
the  final  development  of  a  method  by  which  experiments  and  practical  results 
alike  showed  a  cutting  down  of  the  silver  loss  to  under  2  per  cent.,  while  the 
gold  loss  was  lowered  to  something  between  nil  and  0"4  or  0"5  per  cent. 

Experiments  were  first  conducted  with  the  view  of  determining  the  con- 
ditions influencing  the  silver  losses.  Four  sets  of  six  experiments  each  were 
operated,  in  order  to  determine  the  influence  of  the  manner  of  burning  the 
filter-paper.  The  method  adopted,  as  giving  the  best  results,  was  to  wash  every 
particle  of  silver  chloride  to  the  extreme  point  of  the  double  filter-paper, 
cover  the  cone-shaped  mass  of  silver  chloride  with  4  to  5  grammes  of  test- 
lead,  burn  the  filter-paper  in  ^,  cold  furnace  only  until  the  end  of  the  yellow 
flame,  when  the  scorifiers  are  removed,  and  the  burning  of  the  remaining 
carbon  takes  place  outside  the  furnace,  and  at  such  a  temperature  that  no 
loss  of  silver  by  the  reduction  of  silver  chloride  to  metallic  silver  takes  place. 
The  tests  by  this  method  showed  an  average  silver  loss  of  1*7  per  cent.,  as 
against  averages  of  2-7  to  3'2  per  cent,  by  the  other  methods. 

But  whilst  by  this  method  the  silver  loss  was  kept  under  2  per  cent.,  the 
gold  loss  varied  from  3'4  to  9-2  per  cent.,  and  further  experiments  were  con- 
ducted to  determine  what  occasioned  this  loss  of  gold  and  to  find  out,  if 
possible,  a  means  of  overcoming  it.  The  results  proved  that,  so  far  as  a 
loss  of  gold  was  concerned,  an  excess  of  sodhim-ehloride  solution  exercised  no 
influence;     and  that,  so  far  from  combining  with  the  nitric-acid  solution  to 
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cause  a  solution  of  the  gold,  neither  nitric  oxide  (NO),  nitrogen  peroxide  (NOa), 
nor  nitrogen  trioxide  (N2Os)  caused  a  detectable  loss  of  gold,  no  matter 
whether  the  operation  be  conducted  in  hot  or  cold  solutions.  But  when 
nitrous  acid  gas  (HNO  )  was  combined  with  a  nitric-acid  solution  there 
resulted,  when  the  operation  was  conducted  in  a  hot  solution  of  82°  Cent., 
a  loss  of  gold  varying  in  four  different  trials  from  29  to  52  per  cent. ;  and  on 
the  other  hand,  when  these  trials  were  conducted  in  all  respects  under  similar 
conditions,  excepting  that  the  temperature  was  maintained  at  15°  Cent.,  the 
loss  varied  from  0'85  to  2  per  cent.  The  extreme  loss  in  the  case  of  the  hot 
solution  was  intensified  by  the  conditions  of  the  experiments,  but  the  influence 
of  heat  in  effecting  a  solution  of  the  gold  when  nitrous  acid  (HN03)  is  present 
in  the  nitric  acid  (HN03)  solution  clearly  indicated  the  necessity  of  keeping 
the  solution  as  cold  as  possible  during  the  dissolving  of  the  copper. 

The  method  finally  evolved  by  the  writer  to  overcome  this  solution  of  the 
gold,  and  at  the  same  time,  to  keep  the  silver  loss  down  to  the  lowest  point, 
was  as  follows :  The  copper  weighted  in  duplicate  of  1  assay-ton  samples  each 
was  treated  with  350  cubic  centimetres  of  very  cold  water,  and  100  cubic  centi- 
metres of  nitric  acid  (HX03)  (specific  gravity  1"42),  the  beakers  were  set  in 
a  cool  place,  and  the  temperature  kept  down  to  15°  or  16°  Cent.  After  18 
or  20  hours,  enough  acid  is  added  to  take  in  solution  the  rest  of  the  copper. 
At  the  end  of  24  or  26  hours,  the  solution  of  the  copper  is  complete.  Instead 
of  removing  the  lower  oxides  of  nitrogen  by  boiling  or  heat,  compressed  air 
was  used.  In  20  or  30  minutes,  these  oxides  are  entirely  removed.  By  this 
method  of  solution,  heat  is  applied  at  no  stage  of  the  process,  and  the  loss  of 
gold  is  minimized.  Experiment  having  justified  the  procedure,  there  was 
added  to  the  cold  solution  of  copper  nitrate  (Cn2NOa)  an  excess  of  2  to  4 
cubic  centimetres  of  normal  sodium-chloride  solution,  besides  that  necessary 
to  precipitate  all  the  silver  present.  The  next  morning,  the  silver  chloride 
Was  filtered  off,  the  entire  contents  of  the  filter  washed  to  the  point  of  the  filter- 
paper  and  the  mass  of  silver  chloride  covered  with  4  to  6  grammes  of  test- 
lead;  the  drained  papers  were  then  placed  in  24,  inches  scorifiers,  whose 
bottoms  contained  about  1  gramme  of  test-lead,  then  dried,  and  burned  in  a 
furnace  below  a  temperature  of  incipient  redness.  The  filter-papers  not  being 
allowed  to  burn  to  complete  ash  in  the  furnace,  but,  removed  at  the  end  of 
"the  yellow  flame  of  the  papers,  have  to  burn  the  carbon  of  the  charred  paper 
outside  the  furnace,  this  slow  combustion  taking  place  at  a  temperature  too 
low  to  cause  any  loss  of  silver  in  being  reduced  from  silver  chloride.  In  20 
minutes,  the  papers  ashed,  when  no  more  lead  was  added,  but  3  to  4  grammes 
of  litharge  and  3  to  4  grammes  of  borax  glass.  The  copper  all  having  been 
washed  away  in  transferring  the  silver  chloride  to  the  point  of  the  filter,  no 
scorification  is  necessary  to  get  rid  of  any  impurities.  The  resulting  buttons 
of  lead  weigh  from  4  to  5  grammes  and  are  cupelled  at  a  temperature  giving 
heavy  litharge  feathers,  and  allowed  to  blick  at  the  temperature  they  are  run, 
there  being  no  difficulty  as  to  every  trace  of  lead  going  off  when  no  other 
impurities  are  present.  "When  run  this  way,  duplicates  easily  check,  on  the 
silver,  within  02  aud  Q'3  ounce.  The  time  of  operation  is  48  hours  instead 
of  24  by  the  usual  method. 

This  method  was  tested  side  by  side  with  the  standard  24  hours  method 
on  the  daily  samples  of  converter-copper;  the  period  of  comparison  was  three 
weeks;  covering  that  time  there  was,  of  course,  no  difference  in  the  silver, 
but  there  was  an  average  gain  of  6' 75  per  cent,  of  gold  in  favour  of  the  48 
hours  method.  X.  Y.  Z. 
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COST  OF  SMELTING  SLLVEE-LEAD  ORES. 

Notes  on  Lead  Smelting  and  Gold  and  Silver  Refining:  Cos/  of  Smelting  Silver^ 
lead  Ores.  By  Malvern  W.  Iles.  Tht  Engineering  and  Mining  Journal 
(New  York),  L900,  vol.  Ixix.,  pages  258-259. 

After  alluding  to  several  general  factors  that  are  comparatively  obvious, 
the  writer  states  that  the  size  of  the  furnace,  the  general  shape,  arrangement 
of  parts,  and  convenience  in  operation,  are  potent  factors  in  lessening  the 
cost.  The  general  healthfulness  of  the  furnaces,  where  the  ore  is  introduced 
and  where  the  molten  products  issue,  bears  directly  upon  the  cost  pur  ion. 
The  western  lead-smelters  have  quite  recently  recognized  the  fact  that,  in  order 
to  burn  carbon  fast,  oxygen  should  be  supplied  fast.  Smelting  has  been 
greatly  "cheapened  by  using  higher  volumes  and  pressures  of  air.  When  rhe 
tonnage  was  increased  by  the  use  of  better  blowing  machinery,  and  the  leaders 
in  smelting  introduced  blowing-engines  like  those  used  in  the  smelting  of 
iron-ores,  this  marked  the  greatest  revolution  in  the  history  of  this  industry. 
For  many  years,  the  use  of  blowing-engines  was  a  consuming  thought  to  the 
writer,  and  the  progressive  spirit  of  the  management  of  the  Globe  smelter, 
at  Denver,  enabled  this  concept  to  lead  up  to  a  great  success.  In  order  to 
show  the  strides  which  have  been  made  during  the  past  12  years,  the  follow- 
ing figures  are  given  of  the  results  obtained  at  one  of  the  large  lead-smelters 
in  the  west :  — 

Average  Cost  per  Tox  for  Smelting. 


Year. 

1   OSt. 

Dollars. 

Year. 

Cost. 
Dollars. 

Year. 

Cost. 
Dollars. 

1887 

4-644  . 

1891 

4-17U 

1895 

2-786 

1888 

4-530 

1892 

4096 

1896 

2-750 

1889 

4-480 

1893 

3"375 

1897 

2-520 

1890 

4374 

1894 

3-029 

1898 

2-260 

Even  where  the  smelting  has  been  lowered  to  lis.  6d.  (2J  dollars)  per  ton, 
there  is  far  too  much  hand-labour  yet  employed,  and  it  is  believed  that  by 
employing  a  better  system  for  the  handling  of  the  material  to  and  from  the 
blast-furnaces,  improvements  will  result.  More  steam,  more  compressed  air 
and  electrical  appliances  could  be  used  without  excessive  cost.  The  chief 
cost  of  smelting  is  the  coke,  which  is  rather  poor. 

Where  iron-fluxes  are  expensive,  it  is  very  necessary  to  make  as  siliceous 
a  slag  as  possible  without  interfering  too  greatly  with  the  tonnage.  To  state 
the  positive  amount  is  difficult,  as  it  depends  on  the  zinc,  alumina,  etc.,  con- 
tained in  the  slag.  But  the  best  points  will  usually  be  found  near  the  figure 
of  31  to  34  per  cent,  of  silica.  In  order  to  do  the  cheapest  smelting,  the  per- 
centage of  lime  in  the  slag  should  be  constantly  experimented  on.  When- 
ever the  slag  runs  high  in  lead,  continue  adding  more  lime  until  the  slag 
runs  low  in  lead.  Sometimes,  however,  the  lead  in  the  slag  is  due  to  the  use 
of  insufficient  fuel,  too  cold  water-jackets,  and  leaky  water-jackets.  The 
writer  sums  up,  as  follows: — (1)  Use  as  little  fuel  as  possible;  (2)  use  as 
much  air  as  possible ;  (3)  use  as  little  flux  as  possible,  particularly  iron-flux, 
where  expensive;  (4)  pass  all  the  slag  through  a  reverberatory  slag-settler;  (5) 
filter  all  the  fume  thrortgh  cloth ;  and  (6)  remove  the  fume  from  the  blast- 
furnaces by  fans,  and  see  that  the  vacuum  pressure  is  at  least  J  ounce  per 
square  inch.  X. Y.  Z. 
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THE  REDUCTION  OF  GOLD-ORES  IN  THE  CRIPPLE  CREEK 
DISTRICT,  COLORADO. 
TheCripplt  Greek  Mining  District,  Colorado.     By  I>k.  (i.  F.  Hazuehurst.     Tht 
Engineering  and  Mining  Journal  [New  Fork),  1900,  vol.  fax.,  pages  454-455 
and  545-546,  with  a  map  and  2  illustrations. 

The  writer  describes  the  geology,  mines,  machinery,  etc.,  of  the  Cripple 
Creek  district  in  Colorado.  The  processes  employed  at  the  works  of  the 
Colorado  Ore-reduction  Company,  south  of  Elkton,  are  as  follow: — In  the 
sampling  department,  the  ore  is  passed  through  a  Blake  crusher  9  inches  by 
15  inches,  then  through  Davis  rolls  14  inches  by  27  inches,  then  into  a  Yezin 
cut-out  till  it  is  reduced  to  200  pounds.  It  is  then  put  through  another  set 
of  Davis  rolls  12  inches  by  12  inches,  and  crushed  to  a  No.  6  mesh ;  then  cut 
to  12  pounds  by  hand,  dried  in  an  Engelbach  drier,  and  the  pulp  put  into 
four  samples. 

In  the  crushing  department,  the  ore  is  crushed  to  \  inch  mesh,  dried  in  a 
cylindrical  drier  built  after  the  White-Howell  pattern,  and  carried  by  a  belt 
to  a  system  of  fine  crushing-rolls  consisting  of  3  sets  of  Davis  rolls  14  inches 
by  27  inches,  with  6  sets  of  revolving  screens  which  reduce  the  pulp  to  a  24 
mesh.  These  screens  are  provided  with  a  knocker  of  new  design,  which 
increases  the  capacity  by  one-foiirth  and  doubles  the  life  of  the  screen-cloth. 
The  rolls  are  provided  with  devices  whereby  the  roll-shells  are  kept  true  with- 
out any  trimming  whatever,  thus  getting  the  full  wear  out  of  all  the  material 
in  the  shell.  From  the  rolls,  the  ore  is  carried  by  a  screw-conveyor  into  bins, 
then  trammed  by  hand  to  a  Ropp  roaster,  and  thence  by  a  chain-conveyor 
provided  with  a  water-jackette'd  trough  to  storage-bins.  From  these  bins  the 
roasted  ore  is  trammed  to  the  two  different  processes  which  are  employed  as 
the  character  of  the  ore  requires. 

The  potassium-cyanide  process  as  here  employed  may  first  be  described. 
In  the  leaching  room  there  are  4  tanks  of  50  tons  capacity  each,  2  of  65  tons 
each,  and  2  of  150  tons  each.  The  pulps  remain  in  the  cyanide  solution  until 
the  gold  has  been  dissolved.  The  solution  is  drawn  from  the  tanks  through 
a  filter-bottom  fixed  in  each;  the  gold  in  solution  is  washed  out  of  the  pulp 
by  water,  after  which  the  tailings  are  sluiced  over  a  system  of  riffles,  thus 
effecting  another  extraction  from  the  tailings.  All  the  solution  is  then 
passed  through  boxes  which  contain  zinc  shavings,  the  contact  of  the  gold- 
bearing  solution  and  the  zinc  causing  a  precipitation  of  gold  in  the  form  of  a 
double  cyanide  of  zinc  and  gold.  This  precipitate  is  known  as  zinc-slimes,  and 
these  are  treated  by  sulphuric  acid,  converting  the  zinc  into  zinc  sulphate 
which  is  washed  out  by  hot  water,  while  the  residue  is  melted  in  an  ordinary 
wind-furnace  and  cast  into  gold  bars.  The  solution  is  afterwards  standardized 
by  the  addition  of  more  potassium  cyanide,  and  used  as  before. 

The  chlorination-process  is  described  as  follows: — In  the  barrel-room  are 
3  barrels,  2  holding  10  tons  each  and  the  other  one  5  tons.  They  are  lined 
with  sheet-lead  and  provided  with  filter-bottoms  of  hardwood  and  lead.  Into 
them  is  poured  the  roasted  pulp  with  certain  quantities  of  bleaching-powder, 
sulphuric  acid,  and  water.  A  cover  is  screwed  over  the  charging-hole,  and 
the  barrel  revolved  on  its  trunnions.  The  chlorine  produced  attacks  the 
gold,  and  in  the  presence  of  water  forms  trichloride  of  gold.  This  solution 
is  drawn  off  from  the  barrel,  sufficient  water  being  added  to  wash  the  pulp ; 
it  is  then  allowed  to  settle  for  several  hours  in  a  lead-lined  tank,  whence  it 
is  pumped  into  other  tanks,  in  which  the  gold  is  precipitated  by  the  passage 
of    hydrogen    sulphide.       This    precipitated    sulphide  of  gold  is  allowed  to 
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settle  till  the  barrel  solution  is  practically  clear.  The  tank  is  then  tapped 
about  i  indies  above  the  bottom,  and  the  clear  solution  is  drawn  oft'  and  passed 
though  a  filter-press,  so  that  any  gold-slimes  which  may  be  in  suspension  can 
be  saved.  These  gold  sulphides  are  washed  into  the  filter-press,  worked  by 
compressed  air,  then  taken  out  and  roasted  in  a  muffle  furnace  until  they  are 
free  from  sulphur.  They  are  afterwards  melted  in  a  wind-furnace,  and  cast 
into  gold  bars. 

Both  steam  and  electricity  are  used  for  power  purposes  in  this  mill,  and  oil 
is  in  use  for  fuel  in  the  roasting-furnace.  X.  Y.  Z. 


THE  "SOLUBILITY   OF  GOLD-SILVEE  ALLOYS  IN  CYANIDE-OF- 
POTASSIUM  SOLUTIONS. 

JTotes  o)i  the  Solubility  of  Gold-Silver  Alloys  in  Cyanide-of- Potassium  Solution*.  By 
Doxald  Clark.  Proceedings  of  the  Royal  Society  of  Victoy-ia,  189S,  new 
series,  rot.  xi.,  pages  147-151. 

Experiments  were  undertaken  in  order  to  determine  the  solubility  of  gold 
and  silver  alloys  in  potassium-cyanide  solutions.  Since  pure  gold  never 
occurs  in  nature,  and  alloys  seldom  or  never  contain  less  than  60  per  cent, 
of  gold,  a  series  of  alloys  containing  from  60  to  95  per  cent,  of  gold  were 
prepared  for  solution.  The  metallic  strips  measured  1  inch  in  length,  £ 
inch  in  width,  and  ^v  inch  in  thickness.  A  0-25  per  cent,  solution  of 
potassium  cyanide  was  employed,  and  care  was  taken  to  ensure  that  the  gold 
had  a  constant  supply  of  cyanide.  It  was  intended  to  have  dissolved 
each  of  the  strips  completely,  but  it  was  found  that,  after  597  hours"  contact, 
the  gold  had  commenced  to  separate  out  in  fine  flakes,  and  that  several  of  the 
strips  were  eaten  through,  so  it  was  decided  to  assay  the  undissolved  alloy  in 
order  to  find  out  whether  its  composition  remained  unaltered.  Strips  cut  from 
the  same  alloys  were  subjected  to  the  same  solvent,  circulating  and  stationary. 
The  action  in  the  latter  case,  as  might  be  expected,  was  slower.  Next,  the  same 
series  of  alloys  were  used  to  test  the  solubility  of  gold  in  chlorine  solutions. 
The  results  of  the  experiment  (which  the  author  tabulates  very  elaborately) 
show  that  an  alloy  containing  95  per  cent,  of  gold  is  dissolved  more  readily 
than  pure  gold  or  than  alloys  having  a  greater  percentage  of  silver;  that  the 
alloys  are  not  dissolved  regularly  and  evenly,  but  that  in  some  cases  the  action 
of  the  solvent  is  slower  at  first  and  more  rapid  afterwards;  that  those  alloys 
approaching  the  formula  AuAg,  are  more  evenly  dissolved  than  those 
differing  widely  from  that  formula ;  and  that  the  circulating  solution  dis- 
solves more  gold  in  the  same  time  than  the  fixed  solutions. 

In  the  case  of  the  saturated  chlorine-solution,  the  action  was  exceedingly 
rapid  as  compared  with  the  cyanide,  but  even  after  90  hours'  contact  only 
from  50  to  85  per  cent,  of  the  strips  was  dissolved.  In  the  case  of  the  0"1  per 
cent,  solution  of  chlorine,  the  action  was  so  slow  that,  in  304  hours,  only  from 
4-85  to  15-89  per  cent,  of  the  metals  was  dissolved. 

Since  it  requires  130  parts  of  potassium  cyanide  and  106'5  of  chlorine  to 
dissolve  gold  and  keep  it  in  solution,  then  a  0'2  per  cent,  solution  of  chlorine 
should  be  almost  equivalent  to  0"25  per  cent,  of  potassium  cyanide.  On 
testing  certain  roasted  ores  by  both  processes,  it  was  found  that  a  0'25  per 
cent,  solution  of  potassium  cyanide  and  a  0*2  per  cent,  solution  of  chlorine 
dissolved  almost  equal  quantities  of  gold  in  72  hours,  the  slight  difference 
being  in  favour  of  the  chlorine.      With  badly  roasted  ores,  and  with  ores  con- 
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taining  large  quantities  of  arseniates,  it  is  not  possible  either  with  one  solution 
or  the  other  to  dissolve  a  high  proportion  of  the  gold  present ;  but  with  ores 
which  have  been  properly  roasted,  and  in  which  the  gold  is  hne,  it  will  1  e 
found  that  an  ordinary  solution  of  potassium  cyanide  will  act  as  well  as 
-chlorine,  and  with  the  additional  advantage  that  the  silver  alloyed  with  the 
gold  will  be  dissolved,  and  may  be  recovered  also.  It  woirid  appear  that  the 
most  effective  potassium-cyanide  solution  (proved  by  Mr.  Maelaurin  to  be 
a  025  per  cent.)  is  not  so  rapid  in  action  as  the  chlorine  solution  usually 
worked  with  in  practice;  but  it  must  be  borne  in  mind  that  the  chlorine 
solution  (0-i  per  cent.)  is  twice  as  strong  as  the  potassium-cyanide  solutions 
generally  used.  X.  Y.  Z. 


OXYGEN  IX  THE  CYAXIDE  PROCESS. 

Oxygen  in  the  Cyanide  Process.  By  W.  Jones.  The  Engineering  and  Mining 
Journal  [New  York),  19C0,  vol.  Ixix.,  page  404. 
When  the  writer  went  to  South  Africa  as  metallurgist  for  the  Rand  Central 
Ore-reduction  Company,  he  found  that  it  was  the  practice  in  treating  slimes 
to  pump  air  into  the  solution-vats.  Without  this  air  the  gold  could  not  be 
satisfactorily  dissolved,  whilst  with  it  there  was  no  trouble  in  dissolving 
practically  all  the  gold.  Experimental  work  showed  that,  with  slimes  which 
had  been  stored  for  some  time  and  contained  organic  matter  or  other 
oxidizabie  substances  such  as  sulphur,  arsenic,  etc.,  it  was  only  possible  to 
dissolve  a  small  percentage  of  the  gold  that  they  contained,  whilst  after  supply- 
ing oxygen,  the  cyanide  dissolved  all  the  gold  very  rapidly.  This  led  to  the 
practice  of  forcing  air  to  the  bottom  of  the  vats  and  allowing  it  to  bubble  up 
through  the  solution ;  and  subsequently,  this  method  of  introducing  the  air 
was  modified  and  a  less  expensive  method  adopted,  the  slimes  being  pumped 
from  the  bottom  of  the  vat  and  thrown  in  at  the  top  while  at  the  same  time 
air  was  drawn  into  the  suction-pipe.  After  explaining  the  theory,  the 
writer  concludes  that  the  use  of  air  is  a  modification  of  the  cyanide  process 
to  be  used  under  certain  conditions,  or  where  the  ore  contains  oxidizabie 
matter.  In  cases  where  the  ore  does  not  contain  such  matter,  the  solution 
generally  carries  enough  air  to  answer  all  purposes,  any  excess  being  of  no 
value.  X.Y.  Z. 


XOTES  OX  THE  AUEEX  SLUICE. 

-Xotet  on  the  Aurex  Sluice.  By  T.  M.  Chatakd  "/"/  Cabell  Whitehead.  The 
Engineering  and  Mining  Journal  [New  York),  1900,  vol.  Ixix.,  //age*  138-140. 
For  some  time  past,  the  writers  have  been  experimenting  with  a  view  to 
utilizing  the  well-known  effect  of  an  electric  current  in  increasing  the  rapidity 
of  the  solvent  effect  of  potassium-cyanide  solutions  upon  gold  in  its  ores. 
Much  work  has  already  been  done  in  this  direction  by  others,  and  processes 
Iiave  been  devised.  All  these  processes,  however,  are  open  to  two  objec- 
tions:— (1)  They  are  not  continuous  in  operation,  the  ore  having  to  be 
worked  in  batches;  and  (2)  large  amounts  of  electric  current  must  be  used, 
of  which  only  an  infinitesimal  portion  does  effective  work :  this  is  due  to 
the  large  resistances  that  have  to  be  overcome  by  the  current  in  seeking 
out  the  precious  metals  to  be  dissolved.  The  writers  endeavoured  to 
minimize  this  expenditure  of  electrical  energy  by  bringing  the  precious 
metals  to  the  current  by  gravity.  The  apparatus  devised  for  this  purpose 
is  called  the  "aurex  sluice."' 
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It  is  a  trough,  upon  the  floor  of  which  are  laid  curved  wooden  blocks 
closely  butting  together,  and  njDon  these  are  placed  amalgamated  copper- 
plates curved  to  fit  the  blocks.  The  plates  are  slightly  smaller  than  the 
blocks,  to  admit  of  easy  removal  and  replacement ;  they  therefore  do  not 
touch  each  other,  the  electric  connection  being  made  by  means  of  mercury 
poured  into  the  interspaces.  This  method  also  ensures  connexion  with 
the  negative  electrodes,  the  copper-plates  being  the  cathodes  of  the  cell. 
Above  each  plate  is  placed  its  anode,  which  is  a  leaden  plate  curved 
approximately  like  the  cathode,  but  so  differing  that,  when  the  sluice  is 
given  its  proper  grade,  the  lower  edge  of  the  anode  is  nearer  the  cathode 
than  the  upper  one.  As  this  lower  edge  dips  into  the  valley  formed  by 
the  curves  of  the  two  adjacent  cathodes,  the  effect  of  this  contraction  is  to 
produce  a  slight  increase  of  pressure  in  the  flow  of  the  solution,  just 
sufficient  to  prevent  the  heavier  ore-particles  from  settling  in  the  valley. 
This  increase  of  pressure  can  bi  regulated  both  by  the  grade  of  the  sluice 
and  by  causing  the  lower  edge  of  the  anode  to  approach  or  to  recede  from 
the  cathode,  and  should  be  just  sufficient  to  keep  the  ore  in  motion  without 
causing  any  scouring  action  upon  the  cathodes ;  in  this  way,  ore  of  any  of 
the  usual  mill-grades  of  fineness  can  be  handled.  Another  advantage  of 
this  form  of  anode  is  that  the  current  of  electricity,  which  always  takes  the 
path  of  least  resistance,  exerts  its  greatest  force  at  the  lower  end  of  the 
anode,  just  where  every  particle  of  the  ore  is  brought  into  most  intimate 
contact  with  the  nascent  cyanogen  liberated  by  the  action  of  the  current. 

The  test-plant  consists  of  20  feet  of  such  a  sluice,  in  three  lengths, 
disposed  as  three  sides  of  a  square,  the  fourth  side  being  taken  up  by  an 
elevator,  which  lifts  the  pulp  from  the  tail  of  the  last  sluice  to  the  head  of 
the  first,  thus  securing  any  desired  number  of  feet  of  linear  flow.  In  the 
contracted  space  available,  this  elevator,  though  otherwise  disadvantageous, 
is  necessary,  since  an  important  element  in  a  successful  electrolytic  extrac- 
tion of  metals  from  ores  is,  evidently,  the  length  of  time  during  which  the 
ore  is  exposed  to  the  action  of  the  electric  current.  During  the  passage  of. 
.  the  pulp  through  the  sluice,  the  solution  is  continually  extracting  values 
from  the  ore,  but  at  the  same  time  is  continually  dejjositing  its  contents 
of  precious  metal  upon  the  amalgamated  cathodes.  Owing  to  the  form  of 
these  plates  an  excess  of  mercury  can  be  used  upon  them  without  danger  of 
loss  in  tailings,  and  this,  with  the  action  of  the  electric  current  and  of 
the  potassium  cyanide,  gives  an  always  bright  and  soft  amalgamating 
surface,  upon  which  any  coarse  gold  present  in  the  ore  is  caught  and 
retained,   while  the  fine  float-gold  is  dissolved  and   precipitated. 

When  making  a  test  run,  the  elevator  is  started  and  the  current 
turned  on.  The  ore,  mixed  with  the  potassium-cyanide  solution,  is  then 
charged  into  the  boot  of  the  elevator,  and  the  circulation  thus  established 
is  kept  up  for  a  certain  definite  time.  From  25  to  50  pounds  of  ore  and 
100  pounds  of  potassium-cyanide  solution  make  a  full  charge  for  such  a 
sluice,  and  give  a  pulp  of  proper  thinness.  At  the  end  of  the  circulation 
period,  the  stream  is  turned  into  the  tail  tank,  the  sluice  washed  free  from 
ore  and  the  tailings  drained,  washed,  dried,  and  sampled.  The  percentage 
of  extraction  is  given  by  the  assay  of  the  tailings,  while  the  amount  of 
deposition  of  gold  and  silver  upon  the  cathodes  is  shown  by  the  assay  of 
the  solution  at  the  beginning  and  end  of  a  run.  Frequently,  several  trials 
must  be  made  before  the  best  conditions  for  a  successful  extraction  can  be 
determined.       Sometimes  the  need   of  finer   grinding  is  thus   indicated ;    at 
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other  times  this  is  of  no  avail,  since  the  values  remaining  in  the  tailings 
are  in  such  form  as.  however  finely  divided,  are  not  acted  upon  by  the 
cyanide,  even  with  the  aid  of  electricity;  again,  at  times,  the  need  of  some 
form  of  special  treatment  is  shown,  such  as  roasting,  either  plain  or 
chloridizing.  X.  Y.  Z. 


SEPARATING   PLATINIFEROUS   GOLD. 

Ueber  <li>  Scheidung  con  THatinhaltigem  Golde.  By  Dr.  E.  Priwoznik.  Oester- 
reickischt  Zeitschrift  fur  Berg-  und  Hilttenwesen,  L899,  '•"/.  xlvii.,  pages 
356-358. 

The  method  adopted  at  the  Austrian  Royal  Testing  Station  when  the 
platinum  is  present  otherwise  than  in  the  state  of  an  alloy,  is  as  follows:  — 

The  metal  is  digested  with  pure  nitric  acid  (specific  gravity  L199)  so  long 
as  silver  continues  to  dissolve,  a  portion  of  the  platinum  also  passing  into 
solution.  After  decanting  the  liquid,  the  residue  is  washed  and  treated  with 
an  aqua  regia  consisting  of  100  cubic  centimetres  of  concentrated  hydro- 
chloric acid,  43  cubic  centimetres  of  concentrated  nitric  acid,  and  143  cubic 
centimetres  of  water,  which  will  readily  dissolve  gold  and  copper  in  the  cold, 
but  leaves  platinum  untouched.  As  soon  as  the  evolution  of  gas-bubbles  and 
red  nitrous  fumes  has  ceased,  the  liquid  is  removed,  the  residue  being  washed 
and  shaken  up  with  ammonia  to  dissolve  any  adherent  silver  chloride.  Fresh 
acid  is  then  added,  and  the  treatment  repeated  until  all  the  gold  and  silver 
have  been  extracted,  leaving  the  platinum  behind  in  the  pure  state. 

The  silver  solutions  are  united  and  treated  in  the  usual  manner  for  the 
recovery  of  this  metal.  The  gold  solutions  are  heated  with  repeated  additions 
of  hydrochloric  acid  until  the  nitric  acid  has  been  driven  off  and  gold  chloride 
crystallizes  out.  These  are  re-dissolved  in  water,  and  the  whole  liquid  is 
treated  with  ammonium  chloride  to  throw  down,  as  a  double  chloride,  the  small 
proportion  of  platinum  present.  The  residual  solution  is  then  precipitated 
with  ferrous  sulphate,  and  the  gold  fused  with  borax  and  potassium  nitrate. 

When  the  metals  are  in  the  condition  of  an  alloy,  it  is  preferable  to  form 
a  zinc  or  lead  alloy  previous  to  the  acid  treatment.  Zinc  is  the  better  of  the 
two,  owing  to  the  ready  precipitation  of  plumbic  chloride  along  with  the  silver. 
The  alloy  (3  or  4  parts  of  zinc  to  1  part  of  gold  alloys  is  granulated,  and  treated 
with  concentrated  sulphuric  acid  to  dissolve  the  zinc  and  leave  the  granules  in 
a  porous  or  pulverulent  condition.  These  are  afterwards  treated  in  the  manner 
already  described.  C.  S. 


DETECTION   OF  QUICKSILVER   IX   MERCURIAL   GREY  COPPER-ORE 
CONTAINING  TRISULPHIDE  OF  ARSENIC  AXD  OF  ANTIMONY. 

Du    Ermittlung   des    QuecksUbers    in    Schwefelantimon-    >n/>/   ^chwefelarserihaltigen 

Quecksffberfahlerzen   mittebs  der  Golddeckdprobe.       ByF.  .Iaxda.        Oester- 

reiehiseht    Zeitschrift  fur   Berg-    und  Hiittenwesen,  1899,  vol.  xlvii.,  jiii<i<< 

205-208. 

In  determining  the  amount  of  quicksilver  in  ores  containing  trisulphides 

of  arsenic  and  of  antimony  by  means  of  the  Eschka  gold-test,  iron-scale  or 

filings  and  zinc-white  are  usually  mixed  with  the  ore  to  form  the  charge. 

The    deposit    of    quicksilver    obtained    is    generally    overlaid    with    oxide    of 

antimony  or  arsenic  acid,  for  which  these  two  fluxes  are  useless.     The  Eschka 

test,  which  consists  mainly  in  heating  the  ore  in  a  crucible  with  a  cover  of 
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gold,  is  more  accurate  and  rapid  than  the  usual  unsatisfactory  methods  of 
distillation  and  electrolysis.  To  prove  its  efficacy,  experiments  were  made 
on  samples  of  grey  copper-ores  from  Hungary,  Tyrol,  Bosnia  and  elsewhere, 
containing  35  to  9  per  cent,  of  sulphide  of  antimony,  06  to  5  per  cent,  of 
arsenic  trisulphide,  and  a  little  bismuth.  Sodium  carbonate  and  manganese- 
ore  were  used  as  fluxes,  as  well  as  iron-filings  and  white  zinc,  and  gave 
interesting  results.  The  charge  was  placed  in  a  porcelain  crucible  with  a 
gold  cover,  and  heated  over  a  Berzelius  alcohol-lam}}. 

If  grey  antimony  be  roasted  in  the  open  air,  a  certain  quantity  escapes 
as  an  oxide  with  the  sulphurous  acid;  the  white  powder  which  remains, 
oxide  of  antimony  (Sba  0,),  if  heated  in  the  open  air  is  converted  into  anti- 
monic  tetroxide.  If  the  arsenical  pyrites  be  roasted  in  the  open  air,  arsenic 
acid  and  sulphurous  acid  are  formed.  The  arsenic  trioxide  (As  q  ),  a  white 
powder,  volatilizes  at  200°  Cent. ;  and  a  grey  metallic  powder  remains,  which 
oxidizes  easily  in  the  air  at  a  high  temperature.  As  the  object  of  the  tests 
was  to  solidify  the  arsenic  and  antimonic  tetroxides,  calcined  sodium  carbonate 
was  used  as  a  basic  flux,  and  the  iron-pyrites  was  oxidized  with  powdered 
manganese-ore,  as  an  oxidizing-flux. 

Binoxide  of  manganese,  if  gently  heated,  loses  about  one  quarter  of  its 
oxygen,  and  decomposes  into  black  manganic  oxide;  at  a  strong  heat,  it 
loses  a  third  of  its  oxygen,  and  forms  manganic  protoxide.  This  oxidizing- 
flux  is  more  suited  to  rich  pyritic  ores  than  iron-filings  and  zinc,  especially 
in  detecting  traces  of  quicksilver.  Powdered  and  calcined  sodium  carbonate 
retains  the  volatile  arsenic  and  antimonic  tetroxides,  and  sets  free  the  carbon 
dioxide.  Iron-filings,  which  contain  varying  quantities  of  oxides,  tend  when 
repeatedly  heated  to  become  oxidized  and  to  increase  in  weight.  That  iron- 
scale  acts  on  the  products  of  distillation  was  proved  by  heating  wood  in  a 
porcelain  crucible;  when  covered  with  filings,  the  gold  cover  and  interior 
of  the  crucible  were  quite  clean ;  when  the  wood  was  burnt  without  the 
filings,  the  internal  surfaces  were  covered  with  a  tarry  dejjosit  and  a  certain 
amount  of  sulphide  of  iron.  The  uppermost  layer  of  the  charge  should  be 
zinc-white,  thoroughly  dry,  and  of  the  best  quality,  otherwise  the  quick- 
silver may  be  discoloured.  This  strong  flux  decomposes  the  mercuric  sulphide. 
Oxygen  is  set  free  by  the  reaction,  and  the  metallic  sulphide  desulphurated. 
If  no  zinc  be  used,  the  amalgam  will  contain  sulphide  of  mercury.  The  zinc 
also  acts  in  the  same  way  as  the  iron-filings  in  retaining  the  products  of 
combustion,  as  proved  by  similar  experiments. 

When  the  samples  of  ore  were  heated  with  these  fluxes  over  the  Berzelius 
lamp,  the  temperature  inside  the  crucible  did  not  reach  glowing  heat,  namely, 
525°  Cent.  No  fusion  of  the  products  took  place,  as  the  soda  prevented  the 
arsenic  and  antimonic  sulphides  from  caking.  When  powdered  ore  alone 
formed  the  charge,  the  temperature  was  320°  Cent. ;  with  the  addition  of  the 
iron-filings  it  rose  to  370°  Cent.,  showing  that  the  latter,  being  a  good  con- 
ductor of  heat,  increased  the  temperature.  At  310°  Cent.,  the  mercuric- 
sulphide  was  completely  volatilized,  and  the  products  showed  no  trace  of 
quicksilver.  The  heat  generated  was  not  high  enough  to  reduce  the  zinc 
oxide  and  the  arsenic  and  antimonic  sulphides  to  a  metallic  state,  and  so 
produce  an  amalgam. 

With  oxidized  waste-products  from  the  mines,  which  contain  chiefly 
metallic  or  oxidized  quicksilver,  the  manganese-ore  may  be  omitted,  and 
only  sodium  carbonate,  iron-filings,  and  zinc  used.  If  too  much  manganese- 
flux  be  added  the  quantity  of  quicksilver  will  be  diminished,   and  mercuric 
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oxide  formed.  But  when  substances  containing  foreign  bodies,  such  as 
splinters,  hair,  etc.,  are  tested  for  quicksilver,  it  cannot  be  recovered  in  a 
pure  state  unless  manganese-ore  and  soda  be  added.  Ten  minutes  was  found 
long  enough  for  testing  from  k  to  10  grammes  of  powdered  ore,  but  this 
depends  on  its  porosity  and  richness  in  pyrites.  The  products  left  in  the 
crucible  did  not  cake,  and  were  easily  removed. 

The  quicksilver  condensed  on  the  gold  cover  of  the  crucible  was  pure,  and 
showed  no  traces  of  arsenic  or  antimony.  To  remove  it,  the  gold  cover,  after 
wiping,  was  placed  over  the  lamp  and  heated  slightly  till  the  quicksilver  was 
volatilized,  and  afterwards  brought  to  a  red  heat  for  a  few  minutes.  What- 
ever kind  of  lamp  be  used,  the  gold  cover  should  never  be  too  rapidly  heated, 
otherwise  the  boiling  quicksilver  would  loosen  the  gold  and  form  an  amalgam 
with  it,  thus  wasting  both  metals,  and  also  injuring  the  surface  of  the  cover. 

A  table  is  given  in  the  original  paper,  showing  the  value  of  the  above 
fluxes  for  treating  grey  copper-ore,  when  combined  as  follows :  — From  1  to 
10  grammes  of  finely  powdered  ore,  6  to  9  grammes  of  iron-filings,  1  to  2 
grammes  of  manganese-ore,  and  2  to  3  grammes  of  carbonate  of  soda,  the 
quantities  varying  with  the  composition  of  the  ore.  Over  this  are  spread  a 
thin  layer  of  iron-filings  and  a  thick  layer  of  white  zinc.  If  the  ore  is 
already  oxidized,  from  i  to  10  grammes  must  be  previously  mixed  with  6  to  9 
grammes  of  filings,  and  2  to  5  grammes  of  sodium  carbonate,  and  then 
treated  as  above.  Three  series  of  tests  were  made  on  ore,  oxidized  waste- 
products,  and  other  mixtures.  They  were  treated  with  iron-filings  and 
white  zinc  alone,  with  these  combined  with  sodium  carbonate,  and  lastly  with 
the  addition  of  manganese-ore.  The  first  set  gave  very  unsatisfactory  results, 
the  surface  of  quicksilver  being  impure  and  broken.  "When  the  four  flux?s 
were  used,  the  percentage  of  mercury  varied  from  2k  to  4J  per  cent.,  and  pure 
quicksilver  was  obtained.  The  best  result  for  these  particular  ores  was 
furnished  with  soda,  filings  and  zinc.  The  quicksilver  was  very  pure,  and 
the  percentage  varied  from  0*58  with  Tyrolese  ore,  to  60  with  waste  from  the 
Bosnian  mines,  and  34  with  the  products  from  Hungarian  mines.  The  mean 
percentage  in  the  ore  from  thes?  mines  was  476.  B.D. 


POWEE-TILANSMISSION  BY  GAS  AND  ELECTRICITY. 

Power  Transmission  by  Gas  and  Electricity:  The  Efficiencies  of  Steam  and  Gas 
Engines  for  Generating  Electric  Power.  By  Alton  D.  Adams.  Mines 
unit  Minerals  [Scranton,  Pennsylvania),  1900,  vol.  .ex.,  pages  447-448. 

The  author  points  out  that  the  development  of  gas-engines  jDossesses  great 
interest  as  promising  the  most  economical  transmission-system  over  long 
distances.  The  energy  developed  as  mechanical  motion  in  their  cylinders 
bears  a  much  larger  ratio  to  the  total  energy  from  coal  consumed  than  is 
the  case  in  steam-cylinders,  besides  which  the  value  of  the  coke  and  other 
products  of  gas-manufacture  is  greater  than  the  value  of  the  coal  from  which 
they  are  obtained.  Even  when  fuel-gas,  obtained  from  slack  anthracite,  is 
used,  less  than  \\  pounds  of  this  coal  will  furnish  sufficient  gas  for  each  horse- 
power per  hour,  so  that  the  gas-engine  increases  the  chance  of  financial  success 
of  electric  transmission  of  power  by  cutting  down  the  fuel-item  at  the 
commencement. 

It  is  further  pointed  out  that  the  gas  itself  can  be  transmitted  over  long 
distances  more  cheaply  than  electricity  can.     And  the  author's  contention  is 
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that  the  most  economical  system  of  transmitting  power  over  long  distances 
is  the  following;  The  gas  is  made  at,  or  in.  the  immediate  vicinity  of,  the 
coal-mine,  pipe-lines  arc  laid  to  the  receiving-station,  the  gas  is  pumped 
through  this  main,  and  utilized  by  gas-engines  at  the  receiving-station. 
Taking  as  an  illustrative  example  the  transmission  of  10,000  horsepower  over 
150  miles,  the  writer  computes  that  where  an  electrical  transmission  may 
develop  an  efficiency  of  62  per  cent.,  the  efficiency  of  the  gas-transmission 
system  will  be  82  per  cent.  These  figiires  for  efficiency  refer  to  the  final 
delivery  of  energy  in  the  form  of  direct  electric  current  from  each  system. 
If  the  transmitted  energy  is  to  be  used  for  heating,  the  computation  is  that 
the  electric  system  will  deliver  to  the  consumer  about  13  per  cent.,  and  the 
pipe-line  system  about  90  per  cent,  of  the  units  of  heat  in  the  total  gas 
consumed.  X.  Y.Z. 


THE   SATJLT  SAINTE-MARIE   POWER-CANALS. 

The  Smdt  Potoer  Canal.     By  Waldox  Fawcett.     Scientific  American,  1900,  vol. 
Ixxxii.,  "pages  328-329,  with  5  illustrations. 

At  the  present  time,  1,500  men  are  engaged  in  the  excavation  of  this 
canal,  an  undertaking  which  is  believed  to  be  the  greatest  hydraulic  develop- 
ment ever  attempted  in  the  United  States.  The  sister  cities  of  Sault  Sainte- 
Marie,  Michigan,  and  Sault  Sainte-Marie,  Ontario,  it  may  be  explained,  are 
situated  on  either  side  of  the  St.  Mary's  River,  which  connects  Lakes  Huron 
and  Superior,  and  through  which  passes  the  bulk  of  the  enormous  commerce 
of  the  great  lakes.  The  river,  at  a  point  opposite  the  cities,  takes  a  tremendous 
drop  by  means  of  rapids,  and  it  was  to  obviate  this  obstacle  to  navigation  that 
the  governments  of  Canada  and  the  United  States  constructed  a  number  of 
canal-locks,  one  of  which  is  the  largest  in  the  world.  All  the  claims  which 
have  been  made  for  the  possibilities  of  development  at  Niagara  Falls  apply 
with  equal  if  not  greater  force  to  the  Sault  Sainte-Marie.  A  water-power 
canal,  ±  mile  long,  is  already  in  operation  on  the  Canadian  side,  and  a  canal,. 
1^  miles  long,  is  under  construction  on  the  American  side.  It  will  supply  a 
row  of  mills  upon  its  banks  more  than  1  mile  in  length,  and  will  give  each  a 
fall  of  water  of  18  feet  and  an  ample  quantity.  In  short,  the  whole  scheme 
is  designed  to  turn  the  two  twin  cities  into  a  vast  water-mill,  with  Lake 
Superior  as  a  mill-pond,  and  there  is  in  contemplation  a  scheme  whereby  the 
generation  of  electricity  will  enable  factories  of  various  kinds  to  secure  power 
over  an  area  fully  15  miles  in  diameter.  Within  the  past  year,  the  Con- 
solidated Lake  Superior  Company,  with  a  capital  of  <£4,200,000  (20,000,000 
dollars)  was  formed  to  absorb  the  interest  of  all  the  original  companies 
engaged  in  the  development  of  the  two  industrial  centres. 

Measured  by  the  ordinary  rules  of  hydraulics,  the  actual  energy  to  be 
developed  by  the  canal  on  the  American  side  will  amount  to  fully  60,000 
horsepower.  The  power-house  within  which  this  power  will  be  transformed 
into  electrical  energy  will  be  1,400  feet  long,  100  feet  wide,  and  will  rise 
75  feet  above  water-level.  Its  construction  will  require  250,000  linear  feet 
of  piles,  100,000  linear  feet  of  12  inches  logs,  1,080,000  cubic  feet  of  concrete, 
3,000  tons  of  structural  steel,  and  270,000  cubic  feet  of  stone  masonry.  The 
installation  will  comprise  320  turbines,  and  80  dynamos. 

Lake  Siiperior  has  an  area  of  about  30,000  square  miles,  and  its  mean 
outflow  through  the  rapids  at  the  Sault  Sainte-Marie  is  about  90,000  cubic  feet 
per  second  all  the  year  round.     The  mean  elevation  of  the  lake  is  601  feet, 
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and  the  elevation  of  St.  Mary's  river  below  the  rapids  582  feet,  giving  a 
vertical  fall  of  19  feet.  Of  this  power,  the  undertaking  described  aims  to 
convert  60,000  horsepower  into  electrical  energy.  X.  Y.  Z. 


POTTEBY-aLAXUFACTUEE    AT    THE    IDEIAX    QUICKSILVEE-MIXES. 

Diemoderiu  Hafnerei auf  der k.  h.  QuecksilberhiltU  in  I<lri<t.  By  Karl  Mitter. 
Oesterreichische  Zeitschrift  fur  Berg-  und  Huttenicesen,  1899,  vol.  xlvii., 
pages  .37 1-57"2. 

Since  the  quicksilver-mines  in  Idria  were  first  worked,  clay-vessels  for 
handling  the  mineral  have  always  been  required,  and  therefore  the  manu- 
facture of  pottery  has  from  the  beginning  been  an  important  industry  at 
these  mines.  Formerly,  it  was  carried  on  by  a  contractor,  who  supplied 
the  mines,  and  afterwards  furnished  vessels  for  the  production  of  mercuric 
sulphide  or  vermilion,  at  a  fixed  price.  In  the  course  of  the  present 
century,  the  pottery-manufacture  passed  through  various  hands,  and  in 
1876  was  taken  over  by  the  mining-director,  who  formed  it  into  a  separate 
branch,   materials  for  which  are  supplied  by  the  mines. 

The  potteries  have  lately  been  reorganized  and  considerably  enlarged. 
The  clay-bowls  which  from  time  immemorial  have  been  used  to  carry  the 
ore  from  the  mines  to  the  furnaces  have  now  been  replaced  by  enamelled 
pots.  Fire-clay  linings  for  the  furnaces,  and  many  articles  required  in  the 
daily  work  of  the  mines,  which  were  formerly  purchased  elsewhere  at  a 
high  price,  are  now  supplied  from  these  potteries  on  the  spot.  The  covers 
of  the  charging-furnaces  used  to  be  brought  from  Bohemia,  and  were  fre- 
quently damaged  in  transit;  the  house-stoves  came  from  Laibach,  but  both 
are  now  turned  out  in  workmanlike  fashion  at  the  potteries.  Of  the  pipes, 
fire-bricks,  covers,  pots,  kilns,  etc.,  produced,  the  average  output  is  now 
about  36,000  articles  a  year,  a  quantity  far  larger  than  the  old  potteries 
could  turn  out,  because  they  were  so  badly  situated  that  the  clay  could  never 
be  dried  out  of  doors.  Since  1893,  a  spacious  building  well  suited  for  the 
purpose  has  been  allotted  to  them.  Here  black  clay  from  a  neighbouring 
quarry,  fire-clay,  and  chamotte  or  broken  fire-bricks  and  furnace-linings  are 
worked.  They  are  dried  and  ground  in  a  mill  to  fine  powder,  litharge  being 
used  as  a  glaze,  and  quartz-powder  is  mixed  with  the  wet  clay.  For  fire- 
resisting  articles,  a  mixture  of  half  chamotte  and  half  fire-clay  is  employed. 
Tiles  for  the  stoves,  pijjes,  pots,  casks,  and  other  things  required  for  the 
quicksilver  are  made  of  black  clay  and  quartz-powder,  and  for  articles  exposed 
to  great  heat  very  slaty  clay  is  selected. 

The  potteries  now  contain  workshops,  drying-rooms,  a  heating-chamber 
with  two  furnaces,  the  grinding-mill  and  kneading-machine,  an  engine-room, 
a  store-room  for  the  powdered  clay,  and  other  chambers,  all  connected  by 
small  tram-lines.  Twice  a  year  every  place  is  cleaned  out  thoroughly,  to 
collect  the  waste  quicksilver.  The  materials  for  making  the  pottery  are 
prepared  in  a  kneading-machine,  which  has  proved  very  useful.  It  is  driven 
by  steam,  and  delivers  the  stuff  ready  for  use,  at  a  cost  of  about  lfd.  per 
cubic  foot.  Thus  a  very  great  economy  is  effected  over  the  former  hand- 
labour.  It  is  found  also  that,  whereas  formerly  with  manual  labour,  the  clay 
was  never  thoroughly  kneaded,  the  process  is  now  so  completely  effected  by 
means  of  the  machine,  that  the  work  itself  is  more  durable,  and  a  better 
quality  of  pottery  is  produced.  B.  D. 
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THE  MINING   LAWS  OF  RUSSIA. 
Plact    mining  in  tin    Southern  Ourafa.     By  Charles  Tappait.     Tkt    Engineering 
and  Minimi  Journal  [New  York),  1900,  vol.  Ixx.,  pages  35-36  and  G7-6S. 

As  the  Russian  Government  is  granting  mining  rights  to  foreigners,  and 
is  very  willing  to  have  foreign  capital  invested  within  its  boundaries,  and  as 
the  Russian  mining  law  has  not  within  the  writer's  knowledge  been  translated 
and  published  in  English,  the  following  summary  may  be  of  interest  to 
mining  engineers. 

Anyone  can  own  mines,  who  has  secured  a  miner's  right;  the  right  is  for 
life,  and  non-residents  may  acquire  it.  The  preliminaries  for  a  foreigner 
are  complicated,  and  include  a  certificate  from  the  police  or  the  law-courts 
of  the  applicant's  native  country  that  he  is  not  insolvent,  and  the  Russian 
Consul  nearest  the  place  of  residence  must  certify  that  this  certificate  is  in 
proper  form. 

The  location  of  mining-claims  is  simple.  Digging  a  small  hole,  planting 
one  post  at  the  beginning-point,  and  filing  with  the  police  of  the  sub-district 
a  paper  describing  the  claim  constitute  the  first  step.  This  is  called  a 
zaiafky,  literally  an  entry,  the  same  word  that  is  used  in  the  agricultural- 
land  business  of  the  United  States.  Zaiafkies  are  either  for  veins  or  placers. 
One  person  may  enter  a  vein-claim  adjoining  his  own  entry  for  placer;  but  he 
cannot  have  the  beginning-points  of  two  veins  or  two  placers  closer  to  each 
other  than  5  versts  (about  3|  miles),  though  adjoining  claims  may  be  acquired 
by  purchase.  It  is  the  custom  for  the  wife  and  relatives  of  a  mine-owner  to 
take  out  mining  rights,  and  thus  the  law  against  entering  adjoining  claims 
is  practically  inoperative. 

A  placer-claim  is  limited  in  area  to  104  dessiatinas  (say  280  acres),  and  the 
greatest  length  must  not  exceed  5  versts  (say  3^  miles);  a  vein-claim  cannot 
exceed  1  square  verst.  The  beginning-point  on  a  placer,  that  is  the  point 
marked  in  tne  ground  by  post  and  pit,  must  be  the  lowest  point.  The  entire 
claim  must  lie  on  ground  higher  than  this  point,  and  the  placer  cannot  in- 
clude any  ground,  except  such  as  has  a  natural  drainage  towards  the  beginning- 
point.  If  the  beginning-point  is  set  within  2  versts  of  the  head  of  a  stream 
or  gulch,  it  wTill  be  curtailed  that  much,  as  one  is  not  allowed  to  go  over  the 
divide  and  down  another  gulch.  No  one  can  file  a  zaiafky  with  a  beginning- 
point  within  the  limits  that  may  be  covered  by  a  previous  zaiafky.  For 
example,  if  a  zaiafky  begins  just  below  the  junction  of  three  streams,  the 
land  for  5  versts  up  each  stream  is  closed  to  all  prospectors.  The  owner  may 
then  select  his  ground  all  in  one  gulch,  or  he  may  have  a  forked  claim 
running  up  all  the  gulches.  The  official  land-surveyor  is  paid  by  the 
Government,  but  it  is  customary  to  give  him  40  or  50  roubles  "  for  tea,"  and 
also  10  to  15  roubles  to  the  army  officer,  who  is  always  detailed  to  watch  that 
the  land-surveyor  is  not  bribed. 

The  filing  of  the  zaiafky  gives  the  right  to  explore  the  ground  by  shafts 
or  otherwise,  but  not  to  take  away  any  gold.  All  the  gold  that  may  be 
found  must  be  thrown  back  into  the  shafts  (this  law,  of  course,  is  never 
observed),  and  the  shafts  must  be  filled  up.  The  real  working  of  the  claim 
cannot  begin,  until  the  official  survey  has  been  approved  by  the  head  engineer 
of  the  district.  If  it  is  desired  to  work  the  claim  immediately  after  the 
zaiafky  is  filed,  a  Government  surveyor  will  be  sent  at  the  owner's  expense, 
and  the  official  measurement  will  be  made  "  at  once,"  which  in  Russia  means 
a  week,  or  a  month,  or  more.  In  this  way,  work  may  commence  within  2  or 
3  months  after  the  zaiafky  is  filed.  Usually,  the  official  survey  is  not  made 
sooner  than  two  years  after  filing  the  zaiafkv. 
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Before  beginning  the  work  of  getting  gold,  a  notice  must  be  sent  to  the 
head  mining-engineer  for  the  district  stating  that  the  work  is  about  to  be 
started.  With  this  notice  must  be  enclosed  an  undertaking  in  which  either 
the  owner  himself — or  the  superintendent,  but  generally  the  foreman — agrees 
to  be  personally  responsible  for  any  accidents  that  may  happen.  If  anyone 
is  killed  or  injured,  the  person  signing  the  undertaking  is  liable  to 
imprisonment. 

The  number  of  puds  of  sand  washed  and  the  weight  of  gold  recovered 
must  be  entered  in  a  book  every  day.  The  books  for  this  record  are  official 
books  obtained  from  the  Mining  Bureau.  The  book  must  be  posted  and 
signed  by  the  superintendent  and  the  foreman  every  day,  and  must  be  always 
ready  for  inspection  by  the  head  mining-engineer  or  his  deputies.  The  gold 
recovered  must  also  be  kept  on  hand  at  the  mine,  and  its  weight  must  agree 
exactly  with  the  total  recorded.  Any  error  in  the  keeping  of  this  book  is 
punished  by  a  fine  of  £2  to  d£20.  No  one  is  allowed  to  sell  gold,  or  to  use  it 
in  trade;  and  all  gold  recovered  must  be  deposited  with  the  Mining  Bureau. 
The  gold  is  weighed,  melted,  and  assayed,  just  as  it  is  in  the  United  States 
assay-offices,  but  the  Russian  Government  desires  the  presence  of  the  mine- 
owner  or  his  representative  during  the  melting,  etc.  The  gold  is  paid  for 
at  the  rate  of  about  90f  per  cent,  of  the  coinage-value  of  the  metal.  This 
is  the  direct  tax  on  production.  There  is  also  a  tax  on  the  land,  which  is 
fixed  at  the  time  of  approval  of  the  official  survey.  This  tax  depends  on  the 
acreage  of  crown  lands  covered  by  the  claim,  and  ranges  from  nothing  to  100 
roubles  per  annum.  When  part  of  a  claim  is  upon  village-community  lands, 
the  village  authorities  demand  an  annual  tax.  Within  recent  years,  this 
has  been  successfully  resisted  in  the  courts,  in  cases  where  the  mine-owner 
could  show  that  his  workings  were  not  injuring  the  producing  qualities  of 
the  community-lands,  but  wherever  the  workings  destroy  grain-fields  or 
pastures,  proper  recompense  must  be  made. 

There  are  many  technicalities  and  legal  formalities  to  be  observed.  For 
example,  nothing  can  be  done  without  a  power  of  attorney  properly  executed 
before  a  notary  public.  Everyone  about  a  mine,  except  the  common  labourers, 
must  have  a  power  of  attorney  from  the  owner.  Copies,  duly  stamped  and 
attested  by  the  notary  must  be  filed  with  the  head  mining-engineer  of  the 
'  district.  As  the  notaries  live  almost  100  miles  apart,  the  expense  for  powers 
of  attorney  is  quite  a  considerable  item,  especially  as  none  of  them  is  good  for 
longer  than  one  year.  The  law  also  provides  for  filing  several  monthly 
statements.  One  of  these  is  a  list  of  workmen,  giving  names,  ages,  passport- 
numbers,  etc.  The  foremen  must  have  licenses,  which  are  obtained  after  an 
examination  before  the  head  mining-engineer.  Mines  must  be  timbered 
according  to  the  methods  taught  in  the  Ural  Mining  School,  and  judging 
from  results,  these  methods  are  very  poor.  There  are  numerous  fines  which 
may  be  incurred,  should  the  head  mining-engineer  come  to  the  mine,  and 
find  that  some   slight  technicality   has   been   disregarded. 

Personal  inspection  of  the  plant  by  the  head  mining-engineer  is  necessary 
before  using  steam.  Whenever  a  boiler  is  erected,  a  diagram  of  the  mine 
showing  the  position  of  the  workings,  and  a  plan  of  the  boiler  with  the 
buildings  near  it  must  be  sent  to  the  head  mining-engineer  with  petitions 
and  powers  ef  attorney.  He  is  allowed  two  months  in  which  to  make  hia 
inspection.  Personal  acquaintance  with  this  high  official  may  secure  an 
early  examination,  but  as  a  general  rule  nearly  2  months  of  idleness  follows 
the  erection  of  every  boiler.  It,  is  customary  to  present  the  head  mining- 
engineer  with  100  roubles  and  his  travelling  expenses. 


18  NOTES  OF  PAPERS  IN  COLONIAL  AND  FOREIGN 

The  law  as  to  the  use  of  water  is  quite  simple.  If  there  is  a  stream  within 
the  surveyed  limits  of  the  claim,  it  can  be  freely  used  for  gold-washing.  If 
not,  then  the  owner  and  the  officers  of  the  village  community  must  agree  on 
a  water-rent,  usually  very  light.  Conflicting  water-rights  are  unknown, 
there  being  no  irrigation. 

The  official  land-surveyor  marks  the  boundaries  of  every  claim  by  posts 
and  pits  at  each  corner,  and  by  plough-furrows  along  each  line.  As  the 
posts  are  always  stolen  for  fuel,  the  pits  and  furrows  are  the  only  things  to 
depend  iipon.  Fortunately,  they  are  easily  traceable  even  after  15  or  20 
years.  It  may  be  well  to  state  that  no  piece  of  wood  should  ever  be  ieft 
unguarded,  or  it  will  surely  be  stolen.  If  a  timbered  mine  is  left  without 
a  watchman,  the  natives  will  risk  their  lives  to  rob  it  of  every  stick. 

X.  Y.  Z. 


MINING  LEGISLATION  IN  CHINA. 

NoU  sur  in  Legislation  des  Mines  en  Chine.  By  —  Leclkre.  Annates  des  Mines, 
1900,  series  9,  vol.  xviii.,  pages  249-^:60. 

In  1898  and  1899,  the  author  journeyed  about  in  the  provinces  of  Yun-nan, 
Sze-chuan,  Kwei-chao,  and  Kwang-si :  these  include  what  are  probably  the 
most  important  mining  areas  of  Southern  China.  Indeed  the  acquisition  of 
mineral  deposits  appears  to  have  been  the  principal  object  aimed  at,  in  the 
conquest  of  these  territories  by  the  Chinese  about  the  middle  of  the  seventeenth 
century. 

The  inhabitants  of  the  Celestial  Empire,  being  bereft  of  any  exact  know- 
ledge as  regards  mineral  deposits,  and  having  no  notion  of  underground 
topography,  consider  all  that  lies  below  the  surface  as  the  realm  of  the 
infernal  genii  or  earth-dragons.  Temples  dedicated  to  the  latter  have  been 
built  on  many  mineral  outcrops,  and  thus  it  is  that  coal  is  often  found  in 
places  called  He  Long  Tan  (Birthplace  of  the  Black  Dragon).  The  miners 
believe,  if  any  of  the  customary  superstitious  observances  are  neglected; 
if  the  workings  are  pushed  forward  too  energetically;  nay,  if  a  mandarin 
or  an  European  sets  foot  in  the  mine,  that  the  ore-body  or  other  mineral 
mass  will  be  spirited  away  by  the  earth-dragons  who  control  it.  The 
Emperor  is  looked  upon  as  the  hereditary  depositary  of  the  power  of  the 
dragons,  but  his  exercise  of  this  power  is  involved  in  a  whole  network  of 
traditions  and  ceremonial  rites. 

The  right  of  working  as  a  miner  is  hereditary,  and  constitutes  the 
inalienable  patrimony  of  certain  families.  No  restriction  has  ever  existed 
as  to  the  area  within  which  such  families  may  carry  on  prospecting  and 
exploration-work :  the  right  holds  good  all  over  the  Empire  and  for  all 
mineral  deposits  that  may  be  discovered  in  the  future,  as  well  as  for  those 
that  have  been  temporarily  abandoned.  The  result  is,  of  course,  that  there 
are  in  China  in  the  eye  of  the  law  no  unworked  or  abandoned  deposits.  The 
European  capitalist  who  attempts  to  start  mining  in  the  Middle  Kingdom 
may  consequently  expect  to  find  his  path  barred  on  every  hand  by  vested 
rights  (of  prior  discovery  and  priori  occupation)  difficult  to  foresee  in  their 
full  extent,  but  duly  registered  in  family  aichives.  Just  as  there  are  hereditary 
miners  and  hereditary  agriculturists,  so  too  in  China  there  are  hereditary 
metallurgists,  and  if  the  head  of  one  of  these  families  hires  men  to  assist 
him,  these  are  regarded  by  a  convenient  fiction  as  kinsmen. 

The  mandarins,  then,  do  not  altogether  lie  when  they  tell  Europeans  that 
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the  mines  belong  to  the  people  or  in  some  cases  to  the  Emperor,  and  that 
the  sole  interest  of  the  Government  therein  is  to  secure  to  a  certain  number 
of  families  the  means  of  earning  their  living.  Yet  a  district  mandarin  may 
stop  the  local  working  of  mines  on  grounds  of  public  policy,  and  he  practically 
dictates  the  conditions  of  sale  of  the  minerals. 

A  duty  patented  miner  may  dig  a  pit  or  drive  an  adit  wherever  he  pleases, 
provided  that  he  keeps  at  least  2  change  (say  50  feet)  away  from  any  excava- 
tion previously  made  by  another  miner.  Each  man  has  a  right  to  all  the 
mineral  lying  within  1  chang  of  the  wall  of  his  excavation.  Opencast  work- 
ings are  rare,  for  want  of  the  necessary  capital  to  lay  bare  a  sufficient  area. 
Once  started,  the  underground  galleries  are  carried  on  in  any  direction  that 
appears  most  advantageous  to  the  miner.  The  main  gallery  is  generally 
well  timbered,  but  low  (about  4  feet  high  as  a  rule),  and  dips  in  every 
imaginable  way  in  the  endeavour  to  follow  up  the  mineral  deposit.  Lateral 
galleries  branch  off  in  what  are  considered  the  most  favourable  directions. 
Want  of  air,  inflows  of  water,  falls  of  rock,  and  sometimes  blowers  of  gas 
are  the  only  recognized  obstacles  to  the  pushing  forward  of  the  workings. 
The  number  of  work2ieople  varies  according  to  the  richness  of  the  deposit : 
the  average  wage  is  from  2  to  3  taels  (say  7  to  10  shillings)  per  mensem, 
together  with  rations  of  rice  provided  by  the  mine-owners.  The  latter  never 
remain  long  in  possession  of  capital:  they  are  practically  throttled  by  the 
exactions  of  the  mandarins,  and  the  extortionate  prices  charged  by  trades- 
men who  supply  them  with  necessaries  and  lend  them  funds.  Generally  the 
miner  borrows  capital  at  an  usurious  rate  of  interest  (paying  sometimes  as 
much  as  100  per  cent.)  from  a  loan-syndicate  duly  authorized  by  the  local 
mandarin.  The  loan  is  repayable  in  kind :  that  is,  in  ore  extracted  from  the 
mine,  and,  as  there  is  no  guarantee  attached  to  it  or  security  given,  supposing 
that  the  year  prove  unprofitable  the  borrower  betakes  himself  elsewhere  to 
seek  his  fortune  while  the  lenders  may  "  whistle  for  their  money."  They  are 
not  allowed  to  set  foot  in  the  mine,  or  to  interfere  under  any  pretext  in  the 
management  thereof.  As  a  whole,  the  condition  of  the  mine-owner  and  his 
average  gains  are  hardly  superior  to  those  of  the  workmen  whom  he  employs. 
Thus  it  is  that  a  man  who  engages  in  mining,  even  if  he  only  assumes  the 
technical  management  of  operations,  is  looked  upon  by  the  Chinese  as  one 
of  the  working-class.  Less  than  ever  will  he  secure  their  respect  if  he 
happens  to  be  a  foreigner. 

The  miner  in  extending  his  underground  workings  pays  scant  regard  to 
the  rights  of  the  surface-owner.  No  royalty  is  due  to  the  latter  so  long  as 
the  workings  do  not  emerge  above  ground.  Nor  is  compensation  paid  for 
damage  to  fields  or  houses,  unless  the  landowner  happens  to  be  a  very 
influential  j^erson.  In  the  case  of  those  deposits  (coal  being  among  them) 
which  are  reckoned  by  the  mandarins  as  comparatively  unimportant,  pev- 
mission  to  start  an  excavation  has  to  be  obtained  from  the  surface-owner. 
He  generally  takes  care  to  claim  what  is  really  equivalent  to  a  royalty,  in 
the  shape  of  one  tenth  of  the  mass  of  raw  mineral  got  from  any  excavation 
started  in  his  ground.  The  miner  may  freely  dispose  of  the  remaining  nine- 
tenths,  save  the  obligation  which  local  custom  may  lay  upon  him  to  provide 
neighbouring  villages  with  the  mineral,  and  save  the  payment  of  a  yearly 
tax  to  the  local  mandarin.  When,  however,  a  deposit  is  considered  of 
sufficient  importance  (e.g.  copper-ores,  gold,  silver,  lead,  sulphur)  to  warrant 
the  claim  of  pre-emption  advanced  by  the  Government,  or  to  give  rise  to  the 
formation  of  a  privileged  loan-syndicate,   direct  sale  of  the  minerals  to  the 
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public  is  forbidden  under  severe  penalties.  The  entire  output  must  be  placed 
in  the  hands  of •  agents  of  the  mandarins  or  of  the  syndicate:  they  imdertake 
the  treatment  of  the  ores  and  the  sale  thereof.  The  quantities  delivered  are 
credited  to  the  mine-owner,  in  accordance  with  an  official  tariff,  fixed  yearly 
in  the  case  of  copper  and  the  j^recious  metals  by  the  Imperial  Government, 
and  in  the  case  of  other  minerals  by  a  board  of  merchants  and  mine-owners 
whose  chairman  is  the  mandarin  entrusted  with  the  sujDerintendence  of 
mining  industry.  Generally  the  tariff  appears  to  favour  the  miner,  but  the 
buyer  "  gets  his  own  back,"  by  taking  advantage  of  the  want  of  fixity  in 
weights  and  measures,  and  using  scales  which  secure  him  an  "  unearned  incre- 
ment "  of  12  to  15  per  cent. 

The  mine-owners  are  extremely  jealous  of  each  other,  and  they  are  not 
above  the  suspicion  of  concealing  their  actual  output,  so  as  partly  to  evade 
1  their  obligations  to  the  loan-syndicates.  When  two  mines,  having  been 
pushed  forward  by  guesswork  in  the  same  deposit,  cut  one  into  the  other, 
the  matter  is  usually  settled  by  arbitration.  Only  in  the  event  of  persistent 
disagreement  are  such  cases  brought  before  the  local  mandarin,  as  this  always 
proves  to  be  a  costly  method  of  settling  them.  Every  mine-owner  is  liable 
for  such  accidents  to  persons  as  may  happen  within  his  workings  (or  even 
for  those  which  occur  outside  them,  when  such  accidents  can  be  held  to  result 
from  his  mining  operations).  Chinese  law  and  custom  take  no  cognizance 
of  such  possibilities  as  fortuitous  occurrences,  or  contributory  negligence  on 
the  part  of  the  victims.  Opportunities  of  blackmailing  thus  arise,  and  may 
be  especially  turned  to  account  in  the  case  of  foreigners. 

In  conclusion  the  part  played  by  the  Imperial  Government  in  the  mineral 
industry  of  China  has  no  technical  bearing :  it  is  confined  to  fiscal  pressure 
applied  to  whatever  syndicate  is  in  possession  of  the  mono23oly  of  sale. 
Although  the  taxes  or  duties  levied  by  the  syndicates  are  very  complex,  and 
variable  from  district  to  district,  the  total  charges  which  weigh  upon  the 
mines  are  remarkably  uniform  throughout  China :  they  amount  to  25  or  30  per 
cent,  of  the  value  of  the  total  output.  The  peojole  recognize  the  superiority 
of  European  methods,  and  would  be  willing  enough  to  secure  the  advantages 
manifestly  derived  from  them,  but  do  not  think  that  there  is  anything  to 
be  learnt.  They  believe  that  Western  progress  is  a  mere  application  of  the 
principles  of  which  China  has  been  the  depositary  since  the  remotest  antiquity, 
and  that  they  need  neither  European  help  nor  advice,  in  order  to  produce  from 
the  most  complicated  machinery  which  we  can  put  before  them  the  most 
magnificent  results.  •  L.  L.  B. 
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APPENDICES. 


-NOTES  OF  PAPEES  ON  THE  WOBKING  OF  MINES,  METALLUEGY, 
ETC.,  FEOM  THE  TEANSACTIONS  OF  COLONIAL  AND  FOEEIGN 
SOCIETIES  AND  COLONIAL  AND  FOEEIGN  PUBLICATIONS. 


THE  VALUE  OF  CHINESE  MINING  CONCESSIONS. 
The  Value  of  Chinese  Mining  Concessions.  Jiy  John  A.  Church.  The  Engineering 
and  Mining  Journal  [New  York),  1900,  vol.  l.vi.c,  page  736. 
China  is  willing  to  permit  foreigners  to  mine  gold  freely  on  the  basis  of 
a  royalty  amounting  to  25  and  30  per  cent,  of  the  gross  value,  but  it  is  rare 
indeed  to  find  a  mine  that  could  support  such  a  tax.  The  royalty,  however, 
is  but  the  beginning  of  expensive  demands.  The  j>ay  and  support  of  officials 
and  military  men  and  the  money  composition  for  the  thousand  hindrances  that 
can  be  thrown  in  the  way  are  matters  that  can  be  calculated  in  advance,  but 
there  is  another  source  of  expense  which  is  not  susceptible  of  calculation,  and 
that  is  the  dishonesty  of  all  hands,  officials  and  workmen.  The  writer  employed 
803  men  when  mining  in  China,  and  with  very  few  exceptions,  they  were  as 
bold  a  body  of  freebooters  as  ever  plundered  the  helpless.  After  giving  an 
account  of  his  experience,  which  would  be  highly  amusing  if  it  were  not  so 
hopelessly  lamentable,  the  writer  points  out  that  mines  which  would  yield 
large  dividends  in  other  countries  have  no  chance  of  succeeding  in  China, 
owing  to  the  inherent  dishonesty  of  the  people.  His  experience,  moreover, 
was  by  no  means  unique.  The  beginning  of  Chinese  railroads  was  made  while 
he  was  in  the  country,  and  although  the  engineer  in  charge  proposed  to 
have  the  best  system  possible,  he  was  obliged  to  abandon  the  block-system 
of  running  trains  because  the  natives  stole  all  the  parts  that  lay  above- 
ground.  If  American  workmen  were  to  be  suddenly  endowed  with  the 
mental  characteristics  of  the  Chinese,  America,  with  all  her  resources,  would 
be  bankrupt  in  six  months.  The  writer  does  not  say  that  China  will  not 
improve,  but  it  will  take  a  long  time  to  change  the  mental  condition  of  the 
people,  and  although  there  are  parts  of  China  that  in  other  hands  would 
become  important  sources  of  gold-production,  the  writer  does  not  believe  that 
it  is  possible  to  introduce  American  methods  there,  and  reap  the  natural 
profits.  X.  Y.  Z. 


THE  FIEST  INTEENATIONAL  SEISMOLOGICAL  CONGEESS. 

ste  Internationale  ErdbebenJconferenz  zu  Strassburg.    By  G.  Gerlaxd.     Peter- 

manns  Miltheilungen,  1901,  vol.  xlvii.,  pages  115-119. 
This  Congress  held  its  first  session  at  Strasburg,  from  April  10th  to  13th, 
1901.  It  was  the  outcome  of  resolutions  voted  by  the  seventh  International 
Geographical  Congress  at  Berlin,  in  October,  1899,  emphasizing  the  necessity 
of  a  permanent  international  committee  for  investigations  regarding  earth- 
quakes. 

VOL.  L.— 1000.1S01.  C 


22  NOTES   OF   PAPERS    IN    COLONIAL    AND    FOREIGN 

Various  proposals  and  communications  of  far-reaching  interesl   were  laid 

before  the  Strasburg  Congress  by  scismological  experts,  such  as  a  projected 
seismological  map  of  the  world,  suggestions  as  to  the  besl  instruments  for 
recording  purposes,  descriptions  of  the  seismological  observations  made  in 
Rumania  and  Norway,  of  the  seismological  services  in  course  of  establishment 
in  France  and  in  the  Azores,  and  of  seismological  records  in  mines.  Major 
F.  de  Montessus  de  Ballore  pointed  out  that  the  chief  problem  which  awaited 
solution  was  the  differentiation  of  stable  and  unstable  areas  according  to  their 
geological  constitution  and  geological  features,  and  according  to  the  geo- 
morphogenic  phenomena  still  taking-  place,  or  which  have  taken  place  in  past 
geological  periods. 

But  the  main  task  which  lay  before  this  first  Congress  was  the  establish- 
ment of  an  International  Seismological  Association,  and  the  drafting  of 
statutes  to  that  end.  The  states  which  have  so  far  officially  announced  their 
intention  to  become  members  of  this  Association  are  Germany,  Japan,  Bussia 
and  Sweden.  Each  member-state  pledges  itself  to  communicate,  through  its 
own  central  office,  to  the  central  bureau  of  the  association  the  results  of 
seismological  observations  and  experiments  made  within  the  territories  of  that 
state.  Moreover  each  participating  state  is  to  contribute  annually  a  sum, 
based  on  the  number  of  its  population,  to  the  central  bureau  of  the  association. 
The  permanent  International  Committee  will  determine  the  manner  in  which 
the  funds  thus  obtained  are  to  be  expended.  Provisionally  the  central  Inter- 
national Bureau  is  located  at  the  Imperial  Seismological  Observatory  at 
Strasburg.  L.  L.  B. 


SEISMOLOGICAL  OBSEEVATOEIES  ON  THE  CONTINENT  OF  EUEOPE. 

Tiber  einige  seismische  Institute.  ByT>R.  R.  v.  Kovesligethy.  Fbldtani  Kdzlony, 
1900,  vol.  xxx.,  pages  233-245. 

Penetrated  with  the  importance  of  the  prompt  participation  of  Hungary 
in  the  international  chain  of  seismological  observatories,  which  will  shortly 
extend  from  Paris  into  Central  Exissia,  and  even  into  Bulgaria  and  Turkey, 
the  Earthquake  Committee  sent  the  author  on  a  tour  of  inspection  of  the 
German,  Swiss  and  Italian  observatories. 

First  ranks  Strasburg,  with  its  model  establishment  set  up  under  the  expert 
guidance  of  Dr.  Gerland.  Here  are  the  headquarters  of  the  International 
Seismological  Association.  The  Basel  observatory  does  not  appear  to  be  so 
well  provided  with  modern  instruments'  and  delicate  apparatus.  At  Milan,  a 
few  seismoscopes  are  to  be  found  in  the  astronomical  observatory;  but  they  are 
barely  capable  of  registering  such  shocks  as  occur  in  the  plain  of  the  Po,  and 
are  not  delicate  enough  to  record  far-distant  shocks.  In  the  basement  of  the 
Palazzo  Madama  in  Turin,  hangs  Dr.  Agamennone's  automatically-recording 
pendulum  from  a  wire  75  feet  long ;  and  a  well-equipj:>ed  seismological  observa- 
tory is  kept  up  in  the  Barnabites'  College  at  Moncalieri.  The  author  speaks 
in  terms  of  high  praise  of  the  observatory  at  Pavia  :  there,  as  at  Eocca  di  Papa 
and  Casamicciola,  continuous  experiments  directed  to  the  extension  of  seismo- 
logical knowledge  are  systematically  carried  on.  Signor  Oddone,  the  director, 
agreed  with  the  author  in  the  opinion  that  there  is  some  causal  connexion 
between  variation  of  latitude  and  microseismic  movements ;  that,  in  fact, 
spontaneous  movements  of  the  earth's  crust  may  be  in  part  attributed  to 
solar  activity. 

The  observatories  at  Padua  and  Trieste  are  also  described,  and  then  the 
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author  sketches  rapidly  the  observations  made  on  a  journey  through  Italy  in 
1895  when  lie  visited  the  s?ismological  institutes  of  Eonie,  Portici,  Casamic- 
ciola,    Florence,    etc. 

In  Hungary,  it  is  proposed  for  the  present  to  set  up  five  seismological 
observatories:  the  central  and  most  tally  equipped  establishment  will  lie  that 
of  Budapest.  The  other  localities  chosen  are  O-Gyalla,  Fiume,  Kolozsvar 
and  Zagrab. 

The  four  well-equipped  observatories  already  in  existence  in  Austria  are 
shortly  to  be  increased  in  number  to  eight,  without  reckoning  that  of 
Laibach.  L.  L.  B. 


EARTHQUAKE  IN  ICELAND  IN  1896. 

Das  Eh-dbeben  in  Island  im  Jahre  1896.  By  Dr.  Th.  Thoroddsen.  Petermanns 
Mittheilungen,  1901,  vol.  xlvii.,  pages  53-56  and  plate  V.  {/naps). 
In  the  months  of  August  and  September  1896,  the  southern  depression  of 
Iceland  was  visited  by  a  succession  of  violent  shocks  which  caused  great  havoc ; 
and,  but  for  the  fact  that  the  dwellings  are  largely  built  of  timber  there 
would  have  undoubtedly  been  a  deplorable  loss  of  life.  Besides  gathering  in- 
formation, by  means  of  questions  embodied  in  circular  letters  addressed  to  all 
the  residents  in  the  district,  the  author  went  over  the  whole  of  the  area  that 
had  been  affected  by  the  earthquake  in  the  summer  of  1897. 

The  depression  or  plain  is  made  up  of  the  two  administrative  districts  of 
Rangarvallasyssel  and  Arnesyssel  with  a  total  population  of  11,850  persons — a 
relatively  large  number  in  so  sparsely  a  populated  country  as  Iceland.  The 
average  percentage  of  habitations,  farm-steadings,  etc.,  totally  destroyed 
was  20,  and  scarcely  a  single  building  of  any  description  escaped  damage. 
Four  lives  were  lost,  and  a  good  many  persons  were  injured.  As  most  of  the 
cattle  and  sheep  were  out  in  the  open,  away  from  buildings,  comparatively 
few  of  these  were  killed  (9  cows  and  20  sheep). 

The  most  violent  and  most  destructive  shocks  were  five  in  number:  they 
began  in  the  east  and  travelled  westward.  After-shocks  of  gradually  diminish- 
ing intensity  continued  for  a  whole  year,  that  is,  until  September,  1897.  The 
undulatory  movement  at  its  worst  was  such  that  neither  men  nor  animals 
could  keep  their  footing,  but  were  thrown  this  way  and  that.  On  the  table- 
land beyond  the  dislocations  which  bound  the  semicircular  depression,  the 
shocks  were  feeble,  and  indeed  at  many  high-lying  localities  were  not  felt  at 
all.  The  earthquake  gave  rise  to  several  landslips,  it  opened  up  yawning 
fissures  7  and  9  miles  in  length,  and  caused  small  lakes  and  swamps  suddenly 
to  dry  up.  It  had,  moreover,  considerable  effect  on  the  many  alkaline  thermal 
springs  and  solfataras  of  the  region,  inducing  sudden  and  extensive  varia- 
tions in  them,  causing  also  some  to  stop  altogether  while  new  springs  burst 
forth  in  other  places. 

Like  many  a  former  earthquake  in  this  part  of  Iceland,  the  one  here 
described  appears  to  have  been  of  purely  tectonic  origin.  The  southern  plain 
or  depression  appears  to  consist  of  several  fault-blocks,  defined  deep  down 
beneath  the  surface  by  fractures  transverse  to  the  great  known  lines  of  fissure 
which  run  south-west  and  north-east  by  Hekla  to  Vatna  Jokull.  It  is 
probable  that  the  movements  and  thrusts  going  on  between  these  trans- 
versely cut  fault-blocks  have  caused  the  many  earth-tremors  recorded  in  this 
area.  As  the  transverse  fissures  lie  south-west  of  Hekla,  this  volcano 
remained  quite  unaffected,  as  on  previous  occasions,  by  the  earthquake. 
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History  records  altogether  3-1  violent  earthquakes  in  this  southern  plain, 
with  loss  of  life  and  great  damage  to  projierty.  Ten  of  these  earthquakes 
took  place  in  the  winter  months,  and  8  in  each  of  the  three  other  seasons  of 
the  year.  The  direction  of  travel  appears  to  have  been  always  the  same,  from 
east  to  west,  and  it  seems  permissible  to  infer  that  these  shocks,  recurring  at 
more  or  less  frequent  intervals,  through  many  centuries,  are  merely  so  many 
phases  in  the  "settling  down"  of  a  highly-faulted  area.  L.  L.  B. 


EARTH-TREMORS  IN   DAUPHINE,   FRANCE. 

Nouvelle$  observations  sismologiques  faites  d  Orenoble.  By  W.  Kilian.  Comptes 
Rend  us  hebdomadaires  <les  Stances  de  VAcadimie  des  Sciences,  1901,  vol. 
cxxxii.,  pages  1242-1244. 

On  May  13th,  1901,  S-2H-  a.m.,  took  place  one  of  the  most  considerable 
earth-shocks  that  had  been  recorded  at  Grenoble  for  a  dozen  years  or  more. 
The  seismic  wave  travelled  from  south-west  to  north-east,  but  the  seismo- 
graphic  instruments  did  not  register  any  vertical  oscillation.  The  shock  was 
felt  by  several  persons  resident  in  Grenoble,  and  chandeliers,  etc.,  suspended 
from  ceilings  were  set  in  motion.  The  shock  seems  to  have  been  more  pro- 
nounced in  other  localities,  in  the  department  of  the  Drome ;  thus,  at  Crest, 
houses  rocked,  furniture  was  displaced,  and  the  town-hall  bells  were  set 
ringing.  At  Saou,  a  landslijo  occurred  destroying  six  houses.  At  Valence,  a 
sudden  and  considerable  rise  in  the  air-temperature  was  observed  at  the  time 
of  the  phenomenon. 

The  epicentrum  appears  to  have  lain  on  the  border  of  the  Alpine  chain,  in 
the  neighbourhood  of  Crest  and  the  "Saou  Forest  massif :  the  shock  travelled 
thence  along  the  outer  belt  of  the  Alps,  or  Subalpine  chain,  to  Grenoble.  This 
earthquake  evidently  belongs  to  the  category  of  tectonic  earthquakes.  In 
this  connection  it  is  interesting  to  note  that  local  seismic  disturbances  have 
been  of  comparatively  frequent  occurrence  in  the  French  Alps  during  the  last 
two  years.  Thus  on  March  1st,  1900,  shocks  were  recorded  at  Sisteron  and 
Digue,  and  on  December  26th  of  the  same  year  there  was  a  violent  shock  at 
Chambery  travelling  from  north-east  to  south-west,  accompanied  by  sub- 
terranean rumblings. 

The  author  further  gives  a  list  of  distant  shocks  recorded  in  November  and 
December  1900,  by  the  seismographic  instruments  at  Grenoble,  but  not  other- 
wise perceptible  at  that  locality;  and  in  conclusion  points  out  that  the 
Grenoble  Seismological  Observatory  is  the  only  one  in  France  that  registers 
regularly  all  earth-tremors,  whether  of  distant  or  local  origin.  He  argues 
in  favour  of  a  still  more  complete  equipment  of  that  observatory,  as  well  as 
the  establishment  of  a  series  of  analogous  recording-stations  throughout  the 
length  and  breadth  of  France.  L.  L.  B. 


EARTHQUAKE  RECORDED  BY  MAGNETOMETER,  1901. 
Magnet  ische  Warte  zu  Bochum.  By  iLz.  Gliickauf,  1901,  vol.  xxxvii.,  page  79. 
The  earthquake  which  was  felt  at  many  places  in  southern  Germany  and 
Austro-Hungary  during  the  night  between  January  9th  and  10th,  1901,  was 
also  registered  by  the  magnetograph  at  the  Bochum  observatory.  As  very 
marked  curves,  such  as  are  generally  produced  by  shocks  to  the  compass,  were 
obtained  during  considerable  magnetic  quietude  at  irregular  intervals  varying 
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from  10  minutes  to  several  hours,  Prof.  Schmidt,  of  Stuttgart,  described  his 
record  for  this  period  as  very  much  disturbed  seisinatically  but  not  so 
magnetically ;  and  there  is  no  doubt  that  the  observed  manifestations  were 
caused  by  the  earthquake.  J.  W.  P. 


EARTHQUAKE  IN  SAXONY,  IX  JANUARY,  1901. 

Das  Sachsisch(  Schuttergebiet  de$  Sudetischen  Erdbebens  vom  10  Januar,  1901.  By 
Hermann  Credner.  Berichte  der  mathematisch-physischen  Classe  der 
Koniglichen  Sdchsischen  Gesellschqft  der  Wiisenschaften  zu  Leipzig,  1901, 
pages  83-103  and  plate  I.  [map). 

The  author  deals  with  the  Saxon  portion  of  the  area  affected  by  the 
earthquake  which  took  place  in  the  Sudetian  mountain-ranges  on  the  morning 
of  January  10th,  1901.  It  was,  for  Central  Europe,  an  unusually  violent  earth- 
quake, and  while  its  epicentral  area  covered  part  of  Bohemia  and  Silesia,  it 
was  only  the  extreme  west-north-westerly  portion  of  the  ellipse  that  ranged 
across  Saxony  into  the  bordering  Prussian  provinces.  The  origin  of  the 
shock  is  being  studied  by  Prof.  Freeh  of  Breslau  and  Dr.  Woldrick  of  Prague, 
so  that  the  author  refrains  from  drawing  any  conclusions  from  the  facts  which 
he  describes.  He  remarks  that  the  voluntary  organization  of  the  Saxon 
Seisniological  Service  worked  admirably  on  this,  as  on  previous  occasions. 

The  author's  majJ  shows  two  belts  of  colouring  in  the  Saxon  area :  one  of 
these  indicates  the  zone  of  comparatively  violent  shocks  (5  to  6  in  the  De- 
Rossi  scale),  and  the  other  the  zone  of  less  violent  shocks  (3  to  4  in  the  De- 
Rossi  scale).  Beyond  these  limits  lie  a  number  of  isolated  peripheral  localities 
where  shocks  were  observed  (such  as  Leipzig).  Indications  as  to  time  are  not 
very  exact,  all  the  reports  concurring,  however,  in  putting  it  at  about  or 
shortly  after  3-30  a.m.  But  the  indications  as  to  direction  of  travel  of  the 
seismic  wave  are  on  the  whole  remarkably  concordant :  it  travelled  from  east 
to  west  and  south-east  to  north-west.  The  usual  thunderous  subterranean 
rumblings  were  said  by  most  observers  to  have  been  simultaneous  with  the 
earthquake,  by  some  to  have  preceded  it,  and  by  very  few  to  have  followed 
it.     In  the  peripheral  localities  these  rumblings  were  not  heard  at  all. 

The  pleistoseismic  area,  so  far  as  Saxony  is  concerned,  was  the  district  of 
Southern  Lausitz,  with  its  centrally  situated  chief  town  of  Zittau.  In  this 
district,  two  violent  shocks  (6  in  the  De-Rossi  scale)  were  felt,  which  caused 
houses  to  rock,  doors  to  rattle  and  fly  open,  pictures,  etc.,  to  fall  from  the 
walls,  and  so  on.  At  Neu-Gersdorf,  several  wells  ceased  to  yield  water  for 
many  days,  while,  at  Wetzwalde,  a  spring  of  muddy  water  welled  forth. 
Some  persons  were  scared  out  of  their  beds  into  the  streets,  and  frightened 
birds  fluttered  and  beat  against  the  bars  of  their  cages.  The  Lausitz 
mountains  and  their  southern  prolongation  consist,  apart  from  Palaeozoic 
slates,  of  granite  and  the  Quader  and  Planer  divisions  of  the  Upper  Cretaceous. 
The  granite  is  separated  from  the  great  mass  of  the  Cretaceous  by  the  Lausitz 
fault,  and  the  surface-waves  of  the  seismic  disturbance  seemed  to  have 
travelled,  by  preference  as  it  were,  along  the  line  of  this  fault  from  Northern 
Bohemia  right  up  to  Dresden,  along  a  narrow  strip  of  Cretaceous  country 
wherein  the  shocks  proved  more  violent  than  in  the  tectonically  distinct  areas 
which  lie  on  either  side  of  this  strip.  So  it  came  about  that  in  the  neigh- 
bourhood of  Dresden  the  earthquake  was  nearly  as  severely  felt  as  in  Southern 
Lausitz.  In  Dresden  and  its  suburbs  similar  effects  to  those  described  above 
were    observed.        Some    persons    felt    the    oncoming    of    earthquake-nausea, 
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domestic  animals  and  birds  showed  very  marked  signs  of  terror,  walls  and 
ceilings  were  cracked  in  places,  and  the  water  of  the  great  artesian  well  (800 
feet  deep)  on  the  Albert  Platz  was  for  half  a  day  fonled  by  mud. 

The  earthquake  was  actually  felt  as  far  north  as  Magdeburg,  but  by  the 
time  the  seismic  wave  reached  Hamburg  in  one  direction  and  (iottingen  in  the 
other  it  was  only  capable  of  measurement  by  miero-seismographic  instru- 
ments (triple  horizontal  pendulum). 

Premonitory  shocks,  etc.,  were  observed  in  certain  Saxon  localities  at  1  a.m., 
two  and  a  half  hours  before  the  principal  shock,  and  after-shocks  were  recorded 
on  various  days  up  to  the  morning  of  January  21st  inclusive.  L.  L.  B. 


EAETHQUAKES  IN  THE  DISTRICT  OF  VOGHEEA,  ITALY,  1901. 

Sid  Terremoto  Vogheresi  del  23  Gennaio  1901.  By  M.  Baratta.  Atti  detta 
Societd  Toscana  di  Science  Naturali,  Processi  Verbaii,  1901,  vol.  xii.,  pages 
203-209. 
This  earthquake  took  place  in  the  night  of  January  22nd  to  23rd,  1901.  It 
had  been  preceded  by  a  period  of  tremors  from  December  20th  onward, 
starting  apparently  at  Melazzo  and  traceable  as  far  as  Alessandria  in  Piedmont. 
The  author  was  at  Voghera,  and  noted  two  distinct  phases  in  the  main  earth- 
quake :  first,  several  short  and  sharp  undulations  travelling  from  north-west 
to  south-east,  and  lasting  about  4  seconds  in  all;  then,  after  an  extremely 
brief  pause,  a  series  of  undulations  of  greater  amplitude.  He  sent  out  cir- 
culars to  the  mayors  in  the  province,  and  received  114  replies  from  102 
localities.  These  all  agree  in  regarding  the  first  phase  as  of  greater  intensity 
than  the  second ;  but,  as  in  very  many  cases  persons  were  suddenly  roused 
from  sleep  by  the  earthquake,  its  duration  appeared  50  per  cent,  shorter  to 
them  than  to  those  who  were  wide  awake.  The  evidence  is  rather  conflicting 
as  to  the  direction  of  travel  of  the  undulations,  varying  from  east  and  west  to 
north  and  south.  The  usual  preliminary  rumbling  was  heard  by  many,  and  is 
compared  to  the  sound  of  a  cart  moving  over  a  stony  road.  The  most  recent 
preliminary  shock  had  been  observed  on  January  15th  at  Stradella,  and  some 
slight  after-shocks  are  recorded.  No  one  felt  the  earthquake,  so  far  as  the 
replies  received  show,  at  a  greater  distance  from  Voghera  than  Arenzano  (43 
miles)  and  Genoa  (41  miles).  On  the  other  hand,  it  was  recorded  by  seismo- 
graphic  instruments  at  Padua  (146  miles  from  Voghera  as  the  crow  flies). 

The  author  believes  that  the  epicentrum  lay  in  the  alluvial  belt  between 
Voghera  and  Cervesina,  and  that  it  was  propagated  mainly  in  the  direction  of 
Western  Liguria.  Further,  he  holds  that  the  earth-tremor  recorded  at 
Stradella  on  January  15th,  and  the  preliminary  tremors  of  the  month  of 
December,  1900,  proceeded  from  quite  other  foci  of  seismic  activity  than  that 
which  gave  rise  to  the  Voghera  earthquake.  L.  L.  B. 


EARTHQUAKE  NEAR  ROME,  ITALY,  1901. 

Sul  Terremoto  del  24   Aprile  1901  nei  pressi  di  Palomhara   Sabina.       By  Luigi 

Palazzo.     Atti  delta  Reale  Accademia  dei  Lincei,  series  5,  Rendiconti,  1901, 

vol.  x.,  pages  351-354. 

At  3'20  p.m.  on  April  24th,   1901,  the  author  was  standing  in  front  of  a 

regulating  pendulum  on  the  top  storey  of  the  Central  Meteorological  Office,  at 
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Borne,  when  there  took  place  successive  jumps  of  the  floor  during  a  space  of  5  or 
6  seconds.  He  then  went  down  to  the  basement  with  Prof.  Cancani  to  note 
what  the  seismographic  instruments  there  set  up  were  registering:  the  total 
length  of  time  during  which  they  recorded  seismic  undulations  did  not  exceed 
4  minutes.  This  short  duration  of  record  and  the  particular  character  of  the 
preliminary  shocks  led  to  the  inference  that  the  epicentrnm  was  not  far  distant 
from  Rome.  In  fact,  a  telegram  was  received  next  morning  from  the  mayor 
(it  Palombara  Sabina  announcing  that  a  violent  earthquake  had  occurred  there 
the  previous  afternoon,  that  some  houses  in  the  neighbourhood  had  been 
wrecked,  others  damaged,  and  that  earth-tremors  and  subterranean  rumblings 
were  going  on  at  intervals  and  rediicing  the  inhabitants  to  a  state  of  terror. 

Prof.  Cancani  was  sent  as  scientific  expert  and  adviser :  he  found  that 
though  the  shock  had  been  indeed  violent  (6  to  7  in  the  Mercalli  scale),  at  the 
village  of  Palombara,  the  houses  had  suffered  little  damage,  their  founda- 
tions resting  on  compact  limestone-rock  and  the  building-stone  and  mortar 
being  both  of  first  rate  quality. 

At  Stazzano,  on  the  other  hand,  a  small  hamlet  consisting  of  wretched 
tenements  built  on  a  comparatively  loose  foundation  (Pliocene  clays  and  sands 
with  a  capping  of  volcanic  ash),  four  or  five  dwellings  had  been  utterly 
wrecked,  and  several  others  rendered  uninhabitable.  There  the  loss  of  life 
would  have  been  considerable,  had  not  such  inhabitants  as  were  not  at  work 
in  the  fields  been  alarmed  by  the  preliminary  shocks  which  had  been  noted 
during  the  preceding  three  days,  and  so  they  were  out  in  the  open  at  the 
moment  of  the  earthquake.  The  hamlet  of  Cretone,  though  much  nearer  the 
epicentrnm  than  Stazzano,  suffered  less  damage,  because  the  dwellings  are 
better  built  and  their  foundations  rest  upon  more  solid  rock.  Still,  the 
magnificent  baronial  castle,  despite  its  enormously  thick  walls,  has  not 
escaped  injury. 

The  most  notable  dynamical  effects  of  the  earthquake  were  observed  at  the 
sulphur-spring,  f  mile  distant  from  Cretone,  and  3 J  miles  from  Palombara 
and  Stazzano.  Men  and  quadrupeds  were  thrown  to  the  ground,  great  branches 
were  torn  off  the  trees  and  hurled  through  the  air,  while  rumblings  seemed 
to  issue  from  the  spring.  This  sulphur-spring  in  fact  appears  to  have  Been 
the  locus  of  the  epicentrum,  and  there  is  some  relationship  between  it  and  the 
seismic  phenomena.  Its  waters  deposit  carbonate  of  lime,  and  in  their  passage 
through  deep-lying  limestone-rocks  no  doubt  they  gradually  eat  away  channels 
and  caverns  in  the  limestone :  then  at  a  given  moment,  a  mass  of  strata 
suddenly  deprived  of  its  support  gives  way,  and  the  sudden  snap  causes  a 
local  or  tectonic  earthquake.  Moreover  the  pent-up  hydrogen  sulphide  (given 
off  by  the  spring)  doubtless  played  some  part  in  the  subterranean  rumblings. 
The  temperature  of  the  spring  is  some  22°  Fahr.  higher  than  the  mean 
annual  temperature  of  the  air  in  that  neighbourhood,  and  it  is  calculated  that 
the  source  of  the  spring  can  hardly  lie  deeper  than  1,640  feet  below  the  surface 
of  the  ground. 

Despite  the  probably  local  character  of  this  earthquake,  the  seismic 
waves  were  recorded  as  far  away  as  Casamicciola  and  Padua.  Slight  prelimin- 
ary shocks  began  on  April  21st,  and  numerous  after-shocks  were  observed  until 
the  first  days  of  May.  A  more  detailed  account  is  foreshadowed  by  Prof. 
Cancani,  to  be  published  in  the  Bulletin  of  the  Italian  Seismologieal  Society. 

L.  L.  B. 
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RECENT  KARTHQUAKES  IN  SWEDEN,  1899-1901. 
MeddelandenomtJonl*/Gtar  i  Sverige.     By  E.  Svkd.m.ykk.     Oeologiska  F&reningem 
i  Stockholm  F&rliandiingar,  1901,  col.  xxiii.,  pages  180-184. 

The  first  earthquake  recorded  in  this  summary  took  place  in  the  morning  of 
January  2nd,  1899,  in  Ostergotland,  and  appeared  to  travel  from  north  to 
south.      It    was  of  short  duration,  and  had  no  destructive  effects. 

Another  took  place  at  6T5  p.m.  on  February  11th,  1899,  in  the  district 
of  Nianfors,  Gefleborg.  It  is  described  as  in  part  an  undulatory  movement 
proceeding  from  north-west  to  south-east;  doors  were  slammed,  and  persons 
standing  up  were  shaken,  though  persons  sitting  down  felt  no  vibration.  The 
shock  itself  was  preceded  by  what  sounded  like  claps  of  thunder  coming  from 
the  north-west,  and  lasting  for  about  3  or  4  seconds.  Nianfors  lies  in  a  sandy 
plain,  bounded  on  the  north-west  and  south-east  by  high  hills. 

Two  shocks  were  recorded  in  Western  Bothnia  in  1900;  the  first,  on  March 
16th,  at  12'3  p.m.  was  an  undulatory  movement  lasting  at  most  30  seconds, 
and  characterized  by  the  usual  subterranean  rumblings.  The  other,  on  July 
2nd,  at  930  p.m.  began  with  a  curious  motion  as  from  below  upward,  and  then 
travelled  on  as  a  wave  from  south  to  north.  Subterranean  rumblings  were 
conspicuous  both  before  and  after  the  shocks.  Doors,  windows  and  walls 
were  shaken,  but  the  duration  of  the  phenomenon  was  only  15  to  20  seconds. 

Certain  rumblings  like  thunder  heard  on  December  27th  at  11  p.m.,  in  the 
parish  of  Gallared,  Hogland,  are  attribiited  to  earth-tremors. 

On  January  13th,  1901,  about  8'45  p.m.  with  a  clear  frosty  sky,  an  earth- 
quake occurred  in  the  province  of  Gefleborg,  travelling  from  west  to  east ;  it 
lasted  about  30  seconds,  and  seems  to  have  extended  over  a  wide  area. 

A  violent  shock  took  place  in  the  parish  of  Qvilling  in  Ostergotland,  shortly 
after  1*30  a.m.  on  March  12th,  1901.  It  caused  houses  to  rock,  but  lasted 
only  a  couple  of  seconds.  The  earthquake-sounds  are  described  as  resemb- 
ling artillery  fired  from  some  distance.  L.  L.  B. 


THE  FAULT-PLANES  OF  NORTH  AMERICA. 

The  Origin  of  Vein  Canities.  By  Frank  L.  Nason.  The  Engineering  and  Mining 
Journal  (New  York),  1901,  vol.  Ixxi.,  pages  177-179,  and  209-210,  uith  11 
i  xplanatory  figures. 

The  economic  importance  of  a  thorough  understanding  of  the  system  of 
faulting  of  a  country  lies  in  the  fact  that  it  is  the  very  foundation  of  the  fissure- 
or  vein-system.  A  true  fissure,  independently  of  its  subsequent  filling,  is  a 
fault-plane.  In  sedimentary  strata,  the  faulting  is  generally  visible,  whilst 
in  igneous  rocks  it  may  not  be,  and  seldom  is,  apparent.  Without  going  to 
extremes,  a  fissure  practically  reaches  to  the  depth  where  the  superincumbent 
pressure  causes  the  rocks  to  flow  or  creep.  Horizontally,  the  extent  of  the 
fissure  is  limited  because  the  rigidity  of  the  rocks  is  not  absolute,  the  rocks 
themselves  being  susceptible  to  a  certain  extent  of  compression.  There  are 
fault-planes  of  great  extent,  such  as  the  mother-lode  of  California  and  the 
London  fault  in  Colorado,  but  faults  having  1  mile  of  horizontal  extension, 
more  or  less,  are  far  more  common. 

In  western  North  America,  the  general  direction  of  the  great  fault-lines 
strikes  north-west  and  south-east.  In  the  Atlantic  States,  the  veins,  as  well 
as  the  outcrops  of  the  bedded  deposits  lie,  generally,  in  a  direction  north-east 
and  south-west.     So  strongly  is  this  dictum  grounded  among  many  that  no 
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vein  in  the  cast  nor  in  the  west  is  considered  worthy  of  exploitation  unless  it 
conforms  to  these  lines.  Apart  from  this  knowledge  gained  from  limited 
experience  the  writer  shows  that  the  belief  has  a  solid  scientific  basis,  although, 
as  he  subsequently  shows,  there  are  fissures  to  be  found  extending  in  other 
directions  for  easily  understood  reasons.  But  with  regard  to  the  theory  of 
the  general  system  of  the  faulting  and  Assuring  obtaining  in  North  America, 
it  is  pointed  out  that,  according  to  the  geological  evidence,  the  first  land  to 
appear  on  the  North  American  continent  was  a  small  V-shaped  body  having  its 
eastern  leg  parallel  to  the  St.  Lawrence  river,  its  western  leg  lying  west  of 
Hudson's  bay,  and  the  point  of  the  V  occupying  what  is  now  the  site  of  the 
great  lakes.  Flanking  this  V  are  two  other  areas,  that  now  occupied  by  the 
Alleghany  mountains  on  the  east,  and  that  occupied  by  the  Rocky  mountains 
on  the  west.  The  legs  of  the  V  and  the  flanking  areas  have  respectively  a 
north-east  to  south-west  and  a  north-west  to  south-east  direction.  Following 
the  development  of  the  continent  through  its  successive  stages  of  emergence, 
it  is  found  that  the  parallelism  to  the  original  V  has  been  maintained  up  to 
the  present  time.  Beginning  at  the  Arctic  Ocean,  the  trend  of  the  Rocky 
mountains  system  is  south-easterly  and  that  of  the  Appalachian  is  south- 
westerly. Without  going  into  elaborate  detail,  it  is  seen  that  the  alignment 
of  these  mountain-systems  has  been  along  lines  laid  down  in  the  dawn  of  the 
earth's  existence  and  that  during  the  earth's  subsequent  history  there  has 
been  little  or  no  deviation  from  those  lines.  The  lines  represent  lines  of  least 
resistance,  the  mountain-ranges  are  the  results  of  lateral  compression  from 
east  to  west  (the  compression  being  due  to  the  shrinking  of  the  earth's  crust), 
along  these  lines,  at  right  angles  to  the  compressing  forces,  profound  fracturing 
has  occurred,  and  these  lines  of  fracture  are  fissures  or  veins  independently  of 
the  contingency  as  to  whether  many  or  few  of  them  have  subsequently  been 
filled  with  mineralized  matter.  Hence  it  is  that  the  eastern  prospector  looks 
for  north-easterly  strikes,  while  his  western  brother  pins  his  faith  to  north- 
westerly strikes. 

But  since  the  rocks  are  homogeneous  neither  in  structure  nor  in  rigidity, 
and  since  the  forces  of  compression  may  not  advance  in  an  even  line.it  is  evident 
that  whilst  the  bulk  of  the  major  fault-lines  lie  as  shown,  others  must  take 
a  direction  at  right  angles  thereto.  The  result  of  the  factors  alluded  to  might 
conceivably  be  a  simple  shear  with  no  vertical  displacement,  but  as  a  matter 
of  fact,  this  does  not  commonly  appear,  except  on  a  small  scale.  That  the 
axes  of  mountain-ranges  are  thus  broken  and  pitched  from  the  horizontal  is 
patent  to  even  a  casual  observer.  In  the  Alleghany  mountains,  for  instance, 
the  longer  and  gentler  slope  is  to  the  north-east;  the  shorter  and  more  abrupt 
slope  is  to  the  south-west. 

After  discussing  the  case  of  minor  faults,  the  writer  states  that  both 
major  and  minor  faults  are  the  result  of  the  shrinkage  of  the  earth's  crust, 
and  both  must  of  necessity  extend  to  profound  depths.  But  whilst  minor 
faults  may  extend  in  any  direction  for  a  very  limited  distance,  the  major 
fault-lines  are  persistent  and  regular  in  direction,  following  mountain-axes. 
The  writer  afterwards  makes  some  practical  remarks  of  economic  importance 
concerning  various  phenomena  associated  with  contact-deposits,  gash-veins, 
lenticles  and  impregnations.  X.  Y.  Z. 
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SPATHOSE  IRON-ORE  METAMORPHOSED  INTO  MAGNETITE 
13  Y  CONTACT  WITH  BASALT. 

Ueb&r  dit  Umwandlnng  r<m  S/xt/hi  i*<us/i in  in  Ma gnettistn  (lurch  Contaktan  Basalt, 
By  K.  Busz.  Centralblatt  fur  Mineralogie,  Geologie  und  Palat  ntologie,  1901, 
rot.  ?'.,  pages  489-494,  toith  a  figure,  in  the  text. 
The  fact  announced  in  the  title  is  one  which,  as  the  author  points  out,  has 
already  been  recorded  by  several  observers,  but  he  appears  to  be  the  first  to 
have  made  a  detailed  microscopic  study  of  the  phenomena.  He  had  the  oppor- 
tunity last  year  (1900)  of  visiting  Messrs.  Krupp's  Luise  mine  at  Horhausen, 
in  the  neighbourhood  of  the  Wiesbach  valley,  where  several  dykes  of  basalt 
break  through  the  spathose  iron-ore.  These  dykes  vary  in  thickness  from 
8  inches  to  40  inches :  they  are  very  probably  apophyses  from  the  basalt- 
boss  of  Kissemich,  barely  1  mile  away  to  the  north-east.  Towards  the 
sahlbands  the  basalt  becomes  porous,  the  cavities  being  filled  with  a 
spheroidal  double  carbonate  of  iron  and  manganese,  for  which  the  name 
"  manganosphaerite  "  is  proposed.  The  iron-ore  itself  occurs  in  the  form  of 
veins  in  the  Devonian  strata.  Its  structure  is  mostly  very  coarse,  and  its 
colour  a  light  greyish-brown.  Sometimes  it  passes  gradually  into  brown 
haematite.  The  zone  altered  by  the  basalt  is  generally  narrow,  averaging  6  to 
8  inches  in  width :  the  first  sign  of  alteration  is  a  darkening  in  colour,  and 
little  by  little  the  ore  passes  into  a  black  dull  compact  mass  next  the  basalt : 
here  the  ore  acts  strongly  on  the  compass-needle  and  consists  almost  wholly  of 
magnetite.     This  completely  altered  zone  is  rarely  as  much  as  2  inches  wide. 

L.  L.  B. 


STOKESITE,  A  NEW  TIN-ORE  FROM  CORNWALL. 

Uebcr  Stokesit,  ein  neues  Zinnmineral  von  Cornwall.     By  A.  Hutchinson.     Zeit- 
schrift  fur  Krystallographie  und  Mineralogie,  1901,  vol.  xxxiv.,  pages  345- 
352,  with  a  figure  in  the  text. 
The  specimen,  which  appears  to  be  an  unique  occurrence  so  far,  was  collected 
at  Roscommon  cliff,  St.  Just,  and  forms  part  of  the  Carne  collection  in  the 
Cambridge   Mineralogical  Museum.     It   is   a  colourless,    transparent,   bipyra- 
midal  crystal  about  4  inches  long,  and  so  closely  resembles  gypsum  in  appear- 
ance that  it  was  catalogued  as  such.     It  is  brittle,   breaks  with  conchoidal 
fracture,  is  of  hardness  6  and  specific  gravity  3-185,  and  gives  a  white  streak. 
It  consists  of  43-1  per  cent,  of  silica,  33\3  per  cent,  of  tin  dioxide,  13-45  per  cent, 
of  lime,  with  traces  of  iron  peroxide  and  soda,  and  8-6  per  cent,  of  water.     The 
chemical   formula   may   be   written   as   H4CaSnSi3On    or   CaO,  Sn02, 3Si02,  2H20, 
and  the  mineral  may  be  regarded  as  a  tetrasilicate  of  tin  and  calcium.     It  is 
named  "  stokesite  "  in  honour  of  Sir  G.  G.  Stokes.  L.  L.  B. 


ORE-DEPOSITS  IN  THE  WESTERN  ERZGEBIRGE,  BOHEMIA 
AND  SAXONY. 

Die  Erzlagerstdtten  zwischen  K/ingenthal  und  Graslitz  im  westlichen  Erzgebirge.     By 
C.  Gabert.     Zeitschrift  fiir  praktische  Geologie,  1901,  vol.  ix.,  pages  140-144, 
with  a  map  and  section  in  the  text. 
The  district  dealt  with  in  this  paper  lies  partly  in  Bohemia,  and  partly 

in  Saxon  territory.     Its  chief  geological  feature  is  the  great  granite-massi/"  of 
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the  Eibenstock,  which  is  surrounded  north,  east,  and  west  by  phyllites.  On 
the  western  side,  between  Annatkal  and  Bleistadt,  the  phyllites  are  seen  to 
be  underlain  by  mica-schists.  Near  Graslitz,  the  phyllites  are  seen  in  plan  to 
project  an  easterly  tongue  as  it  were,  over  the  granite :  at  the  base  of  this 
tongue  rise  the  Eibenberg  and  the  Grunberg,  in  which  hills  the  ore-deposits 
occur. 

The  strike  of  the  rocks  hereabouts  is  north  and  south,  and  the  dip  20  to 
30  degrees  westward,  so  that  the  farther  west  one  proceeds  the  higher  are  the 
horizons  of  phyllite  that  one  encounters.  Two  distinct  divisions  are  recog- 
nized in  the  phyllites: — a  lower,  consisting  of  quartzose  and  fclspathic  rocks, 
and  an  upper,  consisting  of  more  markedly  argillaceous  rocks.  The  latter 
occur  nearer  the  hanging-wall  of  the  ore-bearing  formation,  between  the 
Grunberg  and  Klingenthal,  while  the  quartz-phyllites  of  the  more  easterly 
Eibenberg  form  the  transition  to  the  lower  phyllite-group,  nearer  the  foot-wall 
of  the  ore-bearing  formation. 

Ores  were  worked  in  this  district  as  far  back  as  1272,  and  the  mineral 
industry  here  reached  its  climax  in  the  eighteenth  century.  It  was  ruined 
by  the  Thirty  Years'  War  (1618-1648),  but  dragged  on  a  precarious  existence  till 
the  beginning  of  the  nineteenth  century :  and  now  the  dawn  of  the  twentieth 
century  witnesses  its  revival.  During  all  these  years  the  old  workings  have 
been  carefully  tended,  they  have  not  been  allowed  to  fall  in  or  to  be  drowned 
out. 

The  ore-deposits  of  the  Eibenberg  are  apparently  interbedded  with  the 
greenish-grey  quartziferous  phyllites,  the  ores  themselves  occurring  as  im- 
pregnations in  the  quartz :  there  are  said  to  be  no  less  than  10  different  ore- 
beds,  separated  by  varying  thicknesses  of  barren  rock  (80  to  800  feet).  Faults 
have  not  been  observed.  The  ores  are  iron-pyrites,  copper-pyrites,  arsenical 
pyrites,  magnetic  pyrites,  galena,  black  zinc-blende,  black  and  red  copper- 
ores,  and  spathose  iron.  The  author  gives  the  following  table  of  analyses, 
which  were  made  chiefly  with  the  view  of  determining  the  presence  of  par- 
ticular metals :  — 


No. 

Copper. 

Silver. 

Lead. 

Iron. 

Sulphur. 

Cobalt. 

Nickel. 

Zinc. 

Gold. 

1 

1-40 

0-0046 

0-9 



0-5 

trace 

1-36 

trace 

2 

0-67 

0-0018 

— 

— 

— 

0-4 

trace 

— 

trace 

3 

6-80 

0-0095 

trace 

— 

— 

0-7 

— 

0-80 

trace 

4 

2-80 

0-0160 

18-2 

— 

— 

— . 

— ■ 

— 

— 

5 

3-00 

0-0050 

— 

— 

24-50 

— 

— 

— 

trace 

6 

2-50 

00050 

— 

— 

22-70 

— 

— 

— 

— 

7 

2-50 

0-0050 

— 

— 

27-50 

— 

— 

— 

— 

8 

350 

0-0080 

— 

— 

25-60 

— 

— 

— 

— 

9 

3-72 

— 

— 

— 

— 

— 

— 

— 

— 

10 

316 

11 

2-39 

0-0050 

— 

37-94 

27-97 

— 

— 

trace 

— 

12 

2-49 

0  0250 

.    — 

17-38 

5-17 

— 

— 

— 

— 

13 

15-96 

— 

— 

28-15 

23-78 

— 

— 

0-52 

— 

14 

14-00 

00450 

■ 

~ 

_ 

The  ore-bodies  range  from  1  to  several  feet  in  thickness,  they  extend  over 
a  large  area,  and  it  is  believed  that  they  go  down  to  a  great  depth,  with  a 
tendency  to  become  richer  rather  than  poorer  the  deeper  they  go.  They  are 
very  sharply  marked  off  from  the  phyllite  country-rock :  there  is  no  gradual 
diminution  in  ore-content  towards  either  wall.     The  general  habit  of  the  ores 
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and  their  gangue  points  to  the  conclusion  that  they  occur  along  gliding- 
planes  or  crush-planes  of  the  phyllites.  The  great  abundance  of  tourmaline 
in  the  ore-deposits  appears  to  indicate  their  genetic  relationship  with  the  in- 
trusion of  the  neighbouring  mass  of  granite.  One  may  picture  the  fumaroles 
and  ore-bearing  solutions  escaping  from  the  granitic  laccolite  along  the  bed- 
ding-planes of  the  phyllites  but  following  by  preference  the  still  more  favour- 
able pathways  afforded  by  the  thrust-  or  crush-planes.  L.  L.  B. 


ANTIMONY-ORES  OF  PRICOV,  BOHEMIA. 

AntimonitijiiiKji  von  Pricov  in  Bohmen.  By  A.  Hofmann.  Zeitschrift  fur  prak- 
tische  Geologie,  1901,  vol.  i.e.,  pages  94-97,  with  a  map  and  6  figures  in 
the  t<  xt. 

In  the  granitic  area  of  Central  Bohemia,  much  exploration-work  has  been 
done  at  various  times  among  the  metalliferous  veins,  with  the  view  chiefly  of 
working  them  for  gold  and  silver.  Thus  it  came  about,  in  the  case  of  auri- 
ferous antimony-ore  veins,  that,  when  the  gold  ceased  to  occur  in  payable 
quantity,  further  operations  were  abandoned,  the  antimony-ore  not  being 
regarded  as  worth  the  trouble  of  working  it.  The  progress  of  modern  industry 
has  changed  all  that,  and  the  once-despised  baser  metals  are  now  of  considerable 
importance. 

Pricov  lies  some  2\  miles  north-west  of  Selcan  at  the  foot  of  Deschna  Hill, 
which  rises  about  200  feet  above  the  mine.  The  country-rock,  largely  masked 
by  old  waste-heaps,  consists  of  a  medium -grained  hornblende-biotite-granite, 
seamed  by  thin  dykes  of  kersantite.  The  metalliferous  veins  are  almost 
exclusively  associated  with  the  last-named  rock.  Here,  as  in  the  neighbouring 
districts  of  Schonberg  and  Mileschau,  a  sure  indicator  of  the  metalliferous 
outcrops  is  a  gossan  of  yellow  antimony-ochre,  or  of  white  fragments  of  the 
gangue.  These  are  particularly  well  seen  in  freshly  ploughed  soil,  after  a 
shower  of  rain. 

A  shaft  has  been  sunk  on  the  Emil  vein  to  a  depth  of  200  feet,  and  from 
it  workings  have  been  carried  on  at  five  levels  separated  by  irregular  intervals. 
The  vein  strikes  north  and  south,  dips  westward  between  40  and  50  degrees, 
and  varies  in  thickness  from  4  to  20  inches.  The  vein-stuff,  very  uniform  in 
character,  consists  of  milk-white  or  bluish  chert,  wherein  the  stibnite-crystals 
are  either  irregularly  scattered  or  distributed  in  stellate  groups.  The  stibnite 
is  reported  to  contain  traces  of  gold,  but  not  visibly  in  the  free  state.  Native 
gold  is  not,  however,  of  infrequent  occtirrence  in  association  with  the  metalli- 
ferous veins  of  Schonberg  and  Mileschau.  There  the  amount  of  gold  in  the 
quartz  varies  from  4  to  17-7  parts  per  million.  The  black  chert  of  the  Emil 
vein  was  found,  on  analysis,  to  contain  3-5  per  cent,  of  antimony. 

Other  veins  are  described,  such  as  the  Irene,  with  a  thickness  of  4  to  6 
inches  of  antimony-ore,  the  Deschna,  which  sometimes  reaches  the  enormous 
thickness  of  65  feet,  and  the  Leopold. 

The  author  does  not  attempt  to  solve  the  question  with  which  he  concludes 
his  paper:  what  were  the  causes  which  conditioned  on  the  one  hand  the  forma- 
tion of  quartz  with  gold  and  stibnite,  and  on  the  other,  the  formation  of 
chert  with  stibnite,  barren  of  gold?  He  points  out,  however,  that  in  any  case 
the  ores  of  Pricov,  Schonberg  and  Mileschau  are  to  be  regarded  as  the  product 
of  the  phenomena  which  attended  the  later  phases  of  eruption  of  the  granites, 
or  perchance,  of  the  kersantites.  L.  L.  B. 
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METALLIFEEOl  S  DEPOSITS  IN  CAR1NTHIA. 
JSur  Kennlm**  der  Erzvorkommen  in  der  Umgebung  von  Irschen  "ml  Zwickenberg 
bet   Oberdrauhurg   in     KarnUn.       By   Richard   Canaval.      Jahrbnch    des 
aaturhiaiorvKhen  Lcmdesmuseunbt*  fiir  K&rnten,  1899,  No.  25,  60  pages. 

The  south-western  portion  of  the  rectangle  which  comprises  the  district  of 
Irschen  and  Zwickenberg  consists  of  gametiferous  mica-schists  and  hornblende- 
schists,  with,  in  many  places,  intrusions  of  the  tonalite-porphyrite  which 
forms  the  great  mountain-mass  of  the  Scharnik.  Among  these  rocks  lie  the 
ore-deposits  which  are  dealt  with  by  the  author. 

Two  transverse  veins  have  been  struck  at  Gloder  farm,  consisting  of  quartz 
with  antimonite  and  pyrites:  they  have  been  shown  to  contain  a  very  fair 
proportion  of  gold. 

At  the  Fundkofel  occurs  a  lenticular  vein,  with  hornblende-schist  as  its 
hanging-wall,  and  gametiferous  mica-schist  as  its  foot-wall,  which  is  partly 
made  up  of  schistose  material  and  partly  of  quartz.  The  ores,  which  occur 
in  it  in  payable  quantity,  are  ordinary  pyrites  and  arsenical  pyrites.  Two 
average  samples  yielded  46  to  48  parts  of  gold  and  ]4  to  12  parts  of  silver  per 
million.  One  sample  yielded  as  much  as  HH2  parts  of  gold  and  86  parts  of 
silver. 

The  ore-deposits  of  the  Knappenstube  and  the  Upper  Dobelgraben  lie 
among  peculiarly  altered  hornblende-schists:  they  are  in  appearance  stratified, 
the  roof  being  amphibolite  and  the  floor  graphite-schists  and  gametiferous 
mica-schists.  .Moreover  they  are  traversed  by  cross-veins  which  are  often 
metalliferous.  The  chief  ores  here  are  iron-pyrites,  magnetic  pyrites,  and 
copper-pyrites,  less  abundantly  arsenical  pyrites,  and  small  quantities  of 
galena  and  zinc-blende.  The  arsenical  pyrites  is  generally  auriferous,  the 
maximum  gold-content  being  104  parts  per  million. 

In  the  Michel  valley  an  apparently  auriferous  vein  has  been  explored  which 
bears  galena,  black  blende,  pyrites,  and  arsenical  pyrites.  Old  workings 
xist  in  the  Scliwarzwald  on  a  vein,  the  infilling  of  which  is  decomposed  eruptive 
rock.  The  old  workings  at  Irschen  were  opened  up  on  the  same  strike  as  these 
and  dealt  seemingly  with  ores  analogous  to  those  of  the  Michel  valley.  There 
is  doubtless  a  genetic  relationship  between  all  this  group  of  deposits  and  the 
dyke-like  mass  of  tonalite-porphyrite  of  the  Scharnik.  L.  L.  B. 


COAL  IN  THE  LIAS  OF  HUNGARY. 
Kurzi    Mittheilung    uber   </"••    zwiscken    Vasa*    mul    ffosszu-ffetdny,   im    Comitate 
Baravya  befindtiche  Liastischi   Schnrfterrain  de*  Herrn  Bernhard  Rosen/eld 
in    Wien.     By  Johank   Bockh.     Foldtani  Kozlony,   1900.   vol.  xxx.,   pages 

289-293. 
The  author  was  requested  by  the  concessionaires  to  visit  and  report  on 
the  prospects  of  striking  the  Lower  Liassic  coal  in  the  area  that  lies  between 
and  Hosszu-Heteny.  in  Baranya  county.  Premising  that  the  coal-bear- 
ing belt  of  Lower  Lias,  in  which  occur  the  seams  of  Pecs,  strikes  at  first 
south-west  and  north-east  as  far  as  the  Szabolcs  colliery,  but  thence  to  Tasas 
the  strike  assumes  a  more  easterly  trend,  he  points  out  that  the  coal-bearing 
Lias  is  immediately  underlain  by  the  so-called  •'barren  sandstone"  of  Rhaetic 
lire,  while  it  is  overlain  by  younger  Tertiaries  (Pontic  and  Mediterranean 
seriesV  From  Vasas,  the  Lower  Liassic  belt  swings  round  northward,  a  change 
•■accompanied   by   an    increasing   steepness    in    the    dip.    till    it    approaches    the 

VOL.  I„— 1900-1901. 
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vertical.  Coal  is  worked  in  two  shafts  here,  and  farther  north-easl  one  cornea 
in  the  ti ist  exploration-workings  in  the  newly  prospected  area.  Here  an  adit 
has  been  driven,  about  270  feet  in.  and  cuts  across  '2\  coal-seams,  varying  in 

thickness  I  mni  \  to  2<>  inches.  Certain  -t  ratigraphical  considerations  lead  the 
author  to  suggest  the  putting  down  of  a  borehole  or  a  shaft,  east  of  Kolonie 
Victoria.  .Meanwhile  sonic  distance  north-east  of  the  adit  just  mentioned  on 
the  road  to  Iiosszii-Hetenv.  there  is  No.  1  shaft  some  35  feet  deep  and  full 
of  water:  the  shales  on  the  waste-heap  appear  to  belong  to  an  horizon  of  the 
Lower   Lias  which   is  really  above  the  coal-bearing  strata. 

On  the  whole,  the  author  concludes  that  in  regard  to  the  search  for  coal 
the  western  portion  of  the  Hosszii-Heteny  area  is  especially  deserving  of  atten- 
tion. In  fact  the  lie  of  the  anticlinal  is  such  that  coal  may  be  looked  for  even 
to  the  west  of  that,  beyond  the  supposed  limits  of  the  coal-bearing  area.  It 
may  be  mentioned  that  trachydoleritic  and  phonolitic  eruptives  play  a  by  no 
means  inconsiderable  part  in  the  geology  of  the  district.  L.  L.  B. 


OEE-DEPOSITS  OF  DOBSCHAU,   HUNGARY. 

Geognoxtische  Schilderung  <1<  r  Lagersfatten-Verhaltnisst  van  Dobschau  in  Ungarn. 
By  Friedbich  W.  Voit.  Jahrbuch  </<  >-  Kaiserlich-Kbniglichen  Geotogisehen 
Reichsanstalt,  1900,  col.  I.,  }>a<j<<  695-7275  with  1  platt  and  2Jigures  in  th> 
text. 

The  bibliography  which  forms  the  preamble  of  this  exhaustive  memoir  shows 
that  the  spathose  iron-,  cobalt-,  and  nickel-ores  of  Dobschau  have  attracted 
the  attention  of  scientific  men  throughout  the  whole  course  of  the  nineteenth 
century,  from  1798  onwards,  and  yet  no  monograph  on  the  subject  had  until 
now  been  given  to  the  world.  Between  1860  and  1880,  the  cobalt-  and  nickel- 
production  of  that  district  was  the  most  considerable  in  Europe,  but  various 
causes,  and  not  least  among  them  the  discovery  of  richer  deposits  in  other 
continents,  have  combined  to  extinguish  a  once  prosperous  industry. 

Dobschau  lies  in  a  sort  of  basin,  1,475  feet  above  sea-level,  surrounded  on  all 
sides  by  mountains  over  3,000  feet  above  sea-level.  The  rocks  of  the  immediate 
neighbourhood  are  mainly  Devonian  slates. amid  which  is  intruded  an  irregular 
mass  of  diorite :  on  the  south  appears  too  a  small  serpentine-massif,  separated 
from  the  diorite  by  a  narrow  strip  of  slates.  Above  the  Devonian  come  the 
Carboniferous  black  shales,  limestones  and  conglomerates,  and  Quaternary 
loams,  gravels,  etc.  The  metalliferous  ores  occur  along  the  northern  and  south- 
ern diorite-slate  boundary,  in  the  form  of  veins  which  frequently  at  the  outcrop- 
broaden  out  enormously  so  that  chalybite  is  got  in  great  opencast  workings. 
In  one  of  the  basin-shaped  depressions  of  the  diorite  is  a  great  mass  of  iron- 
stone, in  part  overlain  by  Carboniferous  rocks. 

The  sedimentary  strata  arc  described  in  detail,  and  then  the  eruptive  rocks. 
Here  it  may  be  observed  that  the  serpentine  contains  so  large  a  proportion  of 
magnetite  that  in  some  specimens  that  mineral  forms  nodules  in  the  rock. 

From  the  description  of  the  ore-deposits  we  learn  that  the  most  interesting 
ore  (from  the  industrial  point  of  view)  is  a  finely  crystalline,  compact,  grey- 
ish to  black  earthy  substance  which,  on  an  average  of  18  analyses,  contains 
17-45  per  cent,  of  nickel  and  6-47  per  cent,  of  cobalt.  Some  of  the  ore  is 
traversed  by  fissures,  with  shiny  graphitic  surfaces:  such  samples  are  always 
regarded  as  the  richest.  The  veins  vary  in  thickness  from  that  of  a  man's 
finger  to  10  feet,  and  they  frequently  pinch  out  for  some  distance.     In  depth,. 
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all  the  reins  seem  to  converge  and  to  diminish  concurrently  in  thickn     -    - 

pletely  at  the  dep*  The  vein-minerals. 

limary  and  secondary,  are  ennmei  .bed.  and  the  author 

-    ui  account  of  the  n     38  spathose  iron-ore  aud  ankerite,  some 

feet  thick,  which  rests  upon  the  diorite. 

The  author  concludes  that  all  the  Dobschau  ore-deposits  owe  their  origin 

vents  and  arc  st-Pala  _         Those  which  are 

in  the  we  their  origin  to  the  circulation  of  metalliferous  ther- 

-   lotions  through  ris-ures  torn  in  the  rocks:   and  those  which  are  in  the 

-   ruatic  in  nature,  but  are  genetically  connected 

with  the   fissures  L.  L.  B. 


INDUSTRIALLY  IMPORTANT  3  NTT  NYTTRA, 

HUNGARY. 

Xyitra.      By  Dr.    Franz 
S    i.WAK/.iK.    Jah     •  igikhen  (Tugari.-xhen  Gtologisehen  An*talt 

39S  [1901],  pa 

The  author  points  out  that  there  are  several  varic     -  ::uiau  quartzite. 

sent  quarried  only  tor  road-metal,  which  con]  ;.  available  in  the 

manufactun        _     3S.      [      -  ur  in  the  neighbourhood  oi  Bed.  Also-Elefant. 

Szolcsany,  Yegh-Yezekeny.  etc.     The  quartzite  of  Szuloez 

is  so  highly  micaceous  that  the  report  thereon  is  not  quite  so  hopeful,  but  the 

would  make  v         g  reproof  walls. 

In  the  distric*  -     .         -  fine  black  marble  streaked  with 

y  white  calcspar.     1'  is       -  rk  and  takes  a  good  polish,  but 

is  not  so  well  known  among  architects  as  it  de-         -  I     be.     White  marble  is 

iound  round  about   Jeskofalu.   and  is  on  the   whole   very   beautiful,   but   its 

commercial  value  is  diminished  by  the  frequent  occurrence  in  it  of  ferruginous 

-it  is  highly  trans  and  would  make  ver\    g 

material    for   small    statuary   aud   mosaic.        The    spotty    flesh-pink   criuoidal 
u  is  not  a  pr<  _         k  from  the  industrial  point  of  view. 

The  best   building-stones  are  the  greenish-grey  granite  of  the  Zobor  Hill. 
one  conglomerate  of  Bajmoez.  the  pale  grey  limestone  and 
dolomite-conglomerate    of    Joked,    the   yellowish-white    Pontic    saudsto:    - 
Banka,  and  the  pinkish  Pliocene  freshwater  limestones  of  Szadok. 

-  followed  by  a  complete  official  catalogue,  compiled  by  the 
nine  author,  of  all  the  known  occurrences  in  Hungary  of  quartz  and  quartz- 
sand  that  could  be  utilized  in  the  manufacture  of  glass  I..  L.  B. 


IB    l'i   Li:r»LEUM  IX  THE  ZSIBO-SZAMOS-UDYARHELY 
DISTRICT,  HUNGARY. 

fie*™  lei  Zsibd-Szamos-0  >j.      By  L 

v.  Telbgd.     /'  stewy,  1900,  re/,  war.,  pages  246  - 

f  the  Hungarian  Geological  Survey  the  author  had  mapped 
the  petroliferous  deposit-  of  the  neighbourhood  of    Zsibo.   in  the  county  of 
jy:  and  he  had  >  the  conclusion  that  it  would  be  well 

sits  between  Zsibo  and  Szamos-Edvarhely.     Reasoning 
the  known  strike  and  lie  of  the  rocks,  from  the  bituminous  character  of 

T  .-     .- 
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their  outcrops,  and  from  the  proved  occurrence  <>i  petroleum  in  small  quantities, 
he  indicated  three  different  points  as  the  most  likely  localities  tor  exploratory 
borings  through  the  main  mass  of  the  Lower  Eocene  strata.  The  work  was 
undertaken  with  the  help  of  a  State  subvention,  by  the  Bihar-Szilogy  <  >il- 
industry  Company,  Limited.  The  first  boring,  nort  h-west  of  the  ozokerite 
factory-village  of  Zsibo  was  begun  in  the  Voros  Vblogy  or  Bed  valley,  on 
August.  8th,  1895,  and  on  November  15th  reached  a  depth  of  (.)s  I  feet.  The 
strata  were  mainly  red  and  mottled  red-and-blue  clays,  with  intercalated  beds 
of  sandstone,  and  calcareous  and  marly  concretions.  Their  Eocene  age  was 
proved  by  the  occurrence  of  Nummulites.  No  traces  of  natural  gas  or  nil 
were"  met  with  below  the  depth  of  118  feet.  This  being  so,  a  second  boring 
Avas  started  on  December  18th,  1895,  in  the  Bursa  valley,  north-west  of  the 
first  locality,  and  on  February  29th,  1896,  it  was  stopped  short  in  the  crystalline 
schists  (garnetiferous  and  pyritiferous  mica-schists)  at  a  depth  of  708  feet. 
Down  to  the  depth  of  658  feet,  the  strata  passed  through  did  not  differ  essen- 
tially from  those  described  in  the  first  boring.  Traces  of  bitumen  and  ozokerite 
occurred  at  various  depths  between  8  and  78  feet ;  between  157  and  229  feet  thin 
veins  of  bitumen  and  traces  of  natural  gas  were  found  in  the  coarse  sandstone : 
and  again  in  coarse  sandstone,  between  the  depths  of  508  and  525  feet  there  was 
.a  strong  blower  of  gas,  but  no  oil.  Thence  downward  no  other  hopeful  signs 
were  met  with. 

Despite  the  disappointing  results  of  these  two  borings  great  expectations 
were  formed  of  the  third,  which  was  so  put  down  as  to  strike  the  anticlinal 
axis,  along  which  petroleum,  when  present,  usually  wells  out.  This  boring 
was  regarded  as  decisive  for  tin?  whole  area  between  Zsibo  and  Szamos- 
Udvarhely.  It  was  begun  on  April  28th,  1896,  and  was  continued  till  Septem- 
ber 30th,  1897,  when  at  a  depth  of  2,644  feet  below  ground,  184  feet  of  cry- 
stalline schists  had  been  gone  through.  The  first  strata  passed  through  con- 
sisted of  36  feet  of  loams  and  river-gravels;  below  these  came  2.41)0  feet  or  so 
of  Eocene  red  sandy  clays  with  a  few  intercalated  sandstones.  Natural  gas 
was  met  with  at  various  depths  between  680  and  2,045  feet  from  the  surface. 

These  borings  are  in  so  far  useful,  in  the  author's  opinion,  as  the  publica- 
tion of  the  results  will  prevent  the  fruitless  squandering  of  capital  on  the 
opening-up  of  deposits  which  do  not  contain  oil  in  payable  quantities. 

L.  L.  B. 


PETROLEUM-BEARING  BEDS  OF  LUH,  HUNGARY. 

hi,   geologinchen  VerheUtnisse  des  Petroleumvorkommens  in  der  Gegend  von  Luft  im 

Ungthale.     By  Alexander  Gesell.     Mittheilungvn  aits  dem  Jahrbnche  der 

Kbniglicke.li   Ungarischen  Gtologischen  Ansttlt,  1900,  vol.  xii.,  pages  321 -335, 

with  1  platt  <iii<l  2  sections  in  the  text. 

Attention  was  first  drawn  to  the  petroleum-springs  of  Lull,  in   the   Ung 

valley,  in  1869,  and  from  1870  to  1874  a  certain  amount  of  oil  was  got  from 

shafts  put  down  in  the  neighbourhood.     It  proved  to  be,  in  quality,  fully  equal 

to  the  best  American  petroleum.     The  great  financial  crisis  which  swept  over 

the  Dual  monarchy  in  the  last-mentioned  year  stopped  further  enterprise  in 

the  direction  of  boring  for  oil  at  Lull,  until  in  1881  a  company  obtained  a  20 

years'  lease  from  the  government,  and  operations  were  immediately  started 

with   American  boring-apparatus.     In   the   spring   of   1882.    it  was   announced 

that  the  boring-tools  had  suddenly  broken  down  at  a  depth  of  1,640  feet,  and 

the  lease  was  given  up  on  the  plea  that  at  so  great  a  depth  the  possible  output 
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would  not  cover  the  expense  of  working.  Out  of  seven  shafts  originally  put 
down  in  the  district,  six  have  now  crumbled  in. 

Lull  is  1.4  4D  feet  above  sea-level,  and  is  situated  very  near  the  Galician 
border  among  the  Carpathian  mountains.  The  strata  of  the  immediate  neigh- 
bourhood are  of  early  Tertiary  age:  the  high  ridges  being  made  up  of  the 
coarse-grained  Mogura  Sandstones  (Upper  Oligoeene),  while  below  these  come 
the  oil-bearing  Lower  Oligoeene  and  Eocene  rocks.  The  succession  of  these 
is  .1-  follows: — sandstones;  red  micaceous  elay-slates ;  black  shales;  thinly- 
bedded,  tine-grained,  bluish  petroleum-bearing  sandstones,  alternating  with 
clay-slates,  and  highly  micaceous  sandstones;  and  finally  massive  compact 
sandstones.  Broadly  speaking,  the  rocks  are  folded  in  a  great  synclinc,  the 
axis  of  which  runs  north-west  and  south-east.  The  direction  of  strike  of  the 
Luh  petroliferous  beds  coincides,  or  is  parallel,  with  that  of  the  oil-bearing 
rocks  of  Galicia  :  moreover,  the  oil  and  the  beds  in  which  it  is  found  exhibit 
the  same  characteristics  in  the  Luh  district  as  iu  Galicia.  The  practical  dis- 
advantage which  attends  boring  for  oil  on  the  Hungarian  side  of  the  border  is 
the  great  depth  down  to  which  it  will  be  necessary  to  go  before  striking  a 
payable  oil-reservoir:  namely,  anything  between  1,300  and  2,000  feet.  This 
is  conditioned  by  the  steep  folding  and  faulting  of  the  beds:  but  at  the  depths 
named  it  is  reckoned  that  the  rocks  approach  more  nearly  a  horizontal  position. 

The  great  spread  of  petroleum-bearing  rocks  in  the  neighbourhood,  the 
undoubted  presence  of  oil  (crude  oil  struck  at  a  depth  of  1,017  feet  showed  a 
specific  gravity  of  0*84  at  68°  Fahr.)  in  some  localities  and  traces  of  its 
presence  in  others  had  the  author  to  conclude  that  it  will  be  found  in  work- 
able quantities  in  the  upper  portion  of  L  ug  county,  and  he  believes  that  it  is 
destined  in  time  to  drive  foreign  oils  off  the  markets  of  Hungary.  He  points 
out  that  in  the  Luh  district  the  recorded  dips  indicate  anticlines  at  several 
localities,  and  it  i-  precisely  along  these  anticlines  that  the  borings  of  oil  on 
the  Galician  side  of  the  Carpathians  were  attended  with  success,  at  least  in 
most  cases.  He  has  traced  the  probable  strike  of  oil-bearing  beds  in  the 
upper  portion  of  the  Lubyna  valley,  nearly  all  along  the  Verhovina-Bisztra 
valley,  and  also  in  the  Szuha  and  Ticha  valleys. 

The  paper  is  accompanied  by  a  chronologically  arranged  summary  of  the 
literature  of  the  subject.  L.  L.  B. 


SEARCH   FOR  PETROLEUM  IN  COUNTY"  ZEMPLEN,  HUNGARY. 

Gaologifcht  Aicfnamen  im  Interesse  von  Petroleum-Schur/ungen  im  nordlichen 
'/',//<  des  Comitates  Zemplen  in  Ungam.  By  Koloman  v.  Adda.  Mit- 
theilungen  aim  dem  Jahrbucht  der  Koniglichen  Ungaruchen  Geologischen 
Awstalt,  1900,  vol.  .///.,  piges  -2(33-319,  and  1  plate. 

This  elaborate  memoir  is  the  result  of  the  researches  made  by  the  author 
in  the  northern  part  of  County  Zemplen,  under  the  instructions  of  the  Hun- 
garian government.  First  of  all,  he  gives  a  bibliography  of  the  literature, 
extending  from  1859  to  1898. 

He  then  describes  the  district  of  Kriva-Olyka,  which  forms  the  southern 
slope  of  the  Beskide  mountain-range,  near  the  Galician  border.  Apart  from 
the  drift-gravels  and  recent  alluvial  deposits,  the  strata  arc  all  of  Eocene  age, 
and  are  divisible  into  three  groups:  Lower,  Middle  and  Upper.  The  petro- 
leum-bearing beds  do  not  come  to  the  surface  in  this  area,  and  they  lie  just 
below  the  Middle  Eocene:  this  lower  group  consists  largely  of  red.  blue  and 
green-mottled    shales    and    micaceous    bluish-green    sandstones.        North    of 
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Radvany  railway-station,  traces  of  petroleum  have  been  observed  in  the  rocks. 
Great  stress  is  laid  on  the  repeated  evidence  of  anticlinal  folding  of  the 
strata,  and  of  the  probable  occurrence  of  oil  along-  these  anticlines.     In  fact, 

a  bore-hole  put  down  in  1897  was  carried  to  a  depth  of  "1-  feel  (when  it  had  to 
be  stopped  because  it  had  been  started  with  too  small  a  diameter)  and  struck 
oil  on  one  of  these  anticlines.  The  crude  oil  from  this  boring  at  a  temperature 
of  66°  Fahr.  has  a  specific  gravity  of  0*801;  its  odour  is  not  unpleasant,  it  i.- 
transparent,  of  a  brownish-red  hue  by  transmitted  light,  greenish  by  reflected 
light,  and  flows  easily.  Another  bore-hole  reached  a  depth  of  1,020  feel  from 
the  surface,  but  though  it  disclosed  strong  blowers  of  natural  gas,  no  oil  was 
struck.  The  author  recommends  further  boring-operations  at  a  point  west  oi 
the  lower  portion  of  the  village  of  Kriva-Olyka.  As  the  Middle  Eocene  group 
is  enormously  thick,  and  the  strata  dip  very  steeply,  he  recommends  that  the 
new  boring  be  carried  down  to  a  depth  of  1,970  feet  at  least.  He  is  very 
hopeful  of  the  occurrence  of  petroleum  in  workable  quantities,  and  remarks 
on  the  similarity  of  the  geological  conditions  to  those  prevailing  in  the 
Galician  oil-fields. 

The  writer  made  careful  investigations  in  the  districts  of  Hal  una  and 
Mikova,  and  dismisses  the  former  as  unlikely  ever  to  yield  oil  in  payable 
quantity.  The  Mikova  district  contains  a  great  series  of  folded  Eocene  rocks, 
the  lower  group  of  which  looks  promising  for  the  oil-prospector.  The  area 
within  which  it  appears  advisable  to  put  down  borings  is,  however,  com- 
paratively restricted,  as  so  much  of  the  Eocene  hereabouts  is  overlain  by  a 
vast  thickness  of  Oligocene  beds.  In  consequence  of  the  steep  dip,  the  author 
considers  that  a  single  boring  would  not  be  sufficient  to  prove  or  disprove  the 
presence  of  payable  oil,  and  he  recommends  that  three  borings  lie  put  down 
north-east  of  the  village  of  Mikova  to  a  depth  of  2.000  or  2.300  feet.  He  has 
seen  petroleum  oozing  out  from  the  rocks  in  two  old  abandoned  shafts  on  the 
left  bank  of  the  Eiphe,  in  the  line  of  the  proposed  borings.  L.  L.  B. 


BORING   FOR  PETROLEUM  IX  MORAVIA. 

U<  b<  /■  i  hu  Bohrung  in  den  NeogenschichU  n  1»  i  Goding  in  Mahn  n.  By  Dr.  E.  Tietze. 
VerhandUungen  der  Kniserlich-Koniglichen  Geologischen  Reichsanstalt ,  1901, 
pagt  s  43-49. 

Traces  of  petroleum  had  been  observed  for  about  4,000  feet  on  the  western 
bank  of  the  March,  between  Gqding  and  Nimmersatt  farm  :  whenever  in  that 
area  the  sand  of  the  river-bed  was  stirred  by  a  pole  or  churned  up  by  a 
rudder,  certain  quantities  of  natural  oil  were  observed  to  rise  to  the  surface 
of  the  water,  sometimes  but  by  no  means  always  accompanied  by  bubbles  of 
gas.  The  latter  is  probably  marsh-gas  which  would  be  naturally  set  free  from 
the  river-bed   under   the   circumstances   mentioned. 

Similar  observations,  it  may  be  here  remarked,  have  recently  given  rise  to 
a  search  for  workable  petroleum-deposits  in  other  parts  of  Moravia  (as,  for 
instance,  at  Bohuslawitz  in  the  Vlara  Pass),  the  result  of  which  has  not  yet 
been  reported. 

The  outcome  of  the  investigations  made  by  the  author  in  the  neighbour- 
hood of  Goding  is  not  very  promising.  A  bore-hole  in  the  immediate  vicinity 
of  the  river-bank  was  carried  down  to  a  depth  of  712  feet,  and,  passing  through 
a  succession  of  sands  and  clays,  struck  at  the  depth  of  233  feet  a  seam  of  brown 
coal,  47  inches  thick.     Then  came  more  sands  and  clays,  till  at  the  depth  of 
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403  feet  another  seam  oJ  brown  coal  was  struck,  about  12  inches  thick.  This 
was  followed  by  a  mass  of  sand.  13]  feel  in  thickness,  whence  escaped  com- 
bustible gases,  and  in  it  occurred  too  some  feeble  traces  <>i  petroleum. 
Similarly  feeble  traces  <>;  petroleum  had  been  met  with  at  a  depth  of  only  30 
feet  from  the  surface.  Another  succession  of  sands  and  clays  brings  u.s  to  the 
bottom  of  the  boring,  so  far  as  i1  was  carried  down;  the  last  traces  ol 
petroleum  wire  observed  between  tiie  depths  of  t>3<)  and  666  feet  below  ground, 
and  these  were  the  strongest  of  any  met  with  so  far. 

The  author  discusses  the  evidence  for  the  age  of  the  deposits  afforded  by 
the  fossils  which  were  found  in  The  boring,  and  points  out  that  in  strata  of 
such  late  Xeogene  age  as  these  no  petroleum  has  hitherto  been  recorded,  at 
least  within  the  limits  of  the  Austrian  empire.  It  is  true  that  petroleum  does 
occur  in  strata  oi  similar  age  in  Rumania.  The  nearly  horizontal  lie  of  the 
rocks  at  Goding  is  another  point  which  tells  against  the  occurrence  of  a 
natural  reservoir  of  oil.  Below  the  strata  which  have  been  proved  doubtless 
occur  the  Carpathian  (Eocene)  Sandstones:  the  observed  traces  of  oil  may  have 
arisen  from  these,  so  it  is  just  possible  that  petroleum  will  some  day  lie  found 
in  workable  quantity  in  the  Goding  district. if  borings  are  put  down  to  depths 
of  not  less  than  1,900  feet.  But  the  author  admits  that  in  the  present  state 
of  knowledge  these  borings  would  have  to  be  put  down  in  a  rather  haphazard 
fashion. 

It  is  a  striking  fact  that  the  petroleum-belts  of  Eastern  and  Central  Galicia 
do  not  appear  to  have  any  proper  westerly  continuation,  despite  the  unin- 
terrupted prolongation   of  the  Carpathian  Sandstones  into  Moravia. 

L.  L.  B. 


ALPINE  GRAPHITE-DEPOSITS. 

Alpint  Graphitlagerstdtten.  By  Ernst  Weinschexk.  Abhandlungen  <h  r  Mathe- 
matisch-Physikalischen  C/<<<«  rler  Koniglich  Bayerischen  Akademit  der 
Wissenschaften,  1901,  vol.  xxi. ,  pages  231-278,  with  3  figures  in  tin  text,  and 
'2  plates. 

Graphite-bearing  schists  are  of  widespread  occurrence  in  the  Central  Alps. 
but  they  are  rarely  rich  enough  in  that  mineral  to  constitute  deposits  of 
industrial  importance.  Such  deposits  are  rather  to  be  found  in  the  eastern 
and  western  spurs  of  the  Alpine  range,  although  perhaps  the  occurrence-  in 
the  Monte  Bosa  area,  more  esjjecially  in  the  Anthrona  valley,  may  rank  as  an 
exception.  All  these  deposits  are  so  similar  from  the  geological  point  of  view 
that  they  may  be  safely  regarded  as  belonging  to  one  and  the  same  type,  a 
type  not  confined  to  the  Alps,  but  occurring  as  tar  west  as  Brazil  and  as  far 
east  as  the  Caucasus. 

Styria. — The  author  describes  in  the  first  place  the  graphite-deposits  of  the 
Rottenmanner  Ttouern  in  Styria,  where  a  belt  of  black  chloritoid-schists  with 
intercalated  graphite-seams  ranges  from  the  Oberennsthal.  along  the  Palten 
and  Liesing  valley  as  far  as  the  Semmering.  The  chloritoids  alternate  with 
phyllites  of  varying  character,  and  with  thinner  bands  of  chlorite-schist  and 
limestone.  Among  these  rocks  plants  of  Upper  Coal-measure  age  have  been 
found  by  more  than  one  investigator  (in  the  chloritoid-schists  immediately 
neighbouring  a  graphite-seam  i.  The  massive  limestones  shown  in  the 
Schwarzenbach  and  Leims  sections  have  been  assigned  to  the  Silurian  system, 
but  the  author  regards  them  as  more  probably  Permian:  they  overlie  the 
graphite-bearing  Carboniferous  complex  quite  naturally,  and  there  is  not  the 
slightest  evidence  of  overthrust. 
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The  graphite,  which  is  of  a  high  degree  of  purity  and  very  suitable  for  tin 

maim  tact  urc  of  crucibles,  etc,  occurs  in  two  distinct  forms,  both  so  very  com- 
pact that  the  characteristic  bright  streak  is  often  wanting:  (1)  as  a  soft  dull 
earthy  mass,  and  (2)  a  substance  practically  indistinguishable  from  anthracite. 
and  only  differentiated  from  it  oil  very  minute  examination.  A  third  variety 
is  mentioned,  a  sort  of  graphitic  coke,  the  cavities  of  which  arc  loosely  tilled 
with  very  pure  earthy  graphite,  which  easily  falls  out,  and  then  reveals  tin 
slaggy  structure  of  the  mass.  Now,  it  may  be  observed  that  the  earthy 
graphite  occurs  where  the  rocks  have  been  greatly  disturbed,  while  the  hard 
anthracitic  variety  is  found  associated  with  less  highly  dislocated  rocks  i,i- 
for  example,  the  plant-bearing  beds);  hence  the  inference  may  be  drawn  that 
the  former  variety  is  merely  the  crushed  and  pulverized  representative  of  the 
latter,  and  that  the  latter  was  originally  pari  and  parcel  of  a  true  coal-seam. 

Piedmont. — Through  various  stages  of  decomposition  the  chloritoid-schists 
gradually  pass  into  pure  tale-schists,  a  statement  which  applies  equally  to  the 
schists  associated  with  the  graphite-deposits  of  the  Waldensian  valleys 
(Pinerolo).  At  this  locality  in  the  south-eastern  portion  of  the  Cottian  Alps 
not  far  from  Turin,  graphite  is  very  actively  mined.  The  same  varieties  occur 
there  as  in  Styria,  and  the  origin  of  the  deposits  is  undoubtedly  similar, 
although  the  rocks  among  which  they  occur  are  different,  being  mainly  pale 
gneisses  showing  frequently  augen-structure.  No  plant-remains  have  been 
found  here,  nevertheless  the  author  has  reason  to  believe  that  the  Pinerolo 
graphites  also  are  metamorphosed  coal-seams  of  Carboniferous  age. 

Genoa. — With  regard  to  the  very  extensive  graphite-deposits  which  occur 
in  the  so-called  Ligurian  Appennine,  especially  in  the  valley  of  the  Bormida 
near  Bagnasco,  these  are  directly  associated  with  sandstones  and  conglomer- 
ates, among  which  are  interbedded  fairly  considerable  anthracite-seams. 
Although  the  rocks  here  arc  unfossiliferous,  geologists  concur  in  regarding 
them  as  of  Permo-Carboniferous  age  :  as  the  rocks  apjjroach  the  neighbourhood 
of  the  "  gneiss  "  they  pass  into  phyllites,  and  simultaneously  the  anthracites 
gradually  pass  into  graphite. 

The  author  enters  fully  into  the  petrography  of  the  subject,  and  then  2)oints 
out  that  what  differentiates  the  Alpine  type  from  many  other  types  of  graphite- 
deposits  is  that  the  carbon  which  has  there  assumed  the  form  of  graphite  is  a 
primary  rock-constituent  and  of  undoubted  organic  origin.  The  Carboniferous 
complex  of  the  Alps  owes  its  crystalline  character  to  the  phenomena  of  con- 
tact-nietamorphism,  induced  by  the  granitic  magma  which  formed  the  central 
granite-massif.  It  is  not  assumed  that  the  coal  was  transformed  slowly  into 
graphite,  stage  by  stage,  but  that  the  process  was  quickened  by  the  high 
temperature  of  the  igneous  magma  and  the  chemical  action  of  the  constituent- 
separated  off  from  it  during  crystallization. 

In  an  appendix,  the  author  deals  with  the  relationship  between  the  talc- 
schists  and  the  graphite-schists.  The  former  also  are  of  economic  importance, 
on  account  of  their  great  jmrity,  and  are  worked  in  Styria,  chiefly  for  the 
purposes  of  glass-manufacture.  L.  L.  B. 


PYRITES-MINES  OF  OEBLAEN,  UPPER  STYRIA. 

Ueber  </-//  Kiesbergbau  beiOeblarn  in  Obersteiermark.     />y  I>k.       Sohxe.   Zeitachrift, 

fin  Praktische  Geolpgie,  1901,  vol.  ir.,i»nj<  296. 

South-east  of  Oeblarn,  two  deposits  of  copper-  and  iron-pyrites  occur  among 

the  micaceous  clay-slates  which  thereabouts   strike   cast   and    west,    and    dip 

about  35  degrees  northward.     Mining-operations  were  carried   on   in  this   dis- 
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fcrict  as  long;  as  two  centuries  ago,  bul  had  been  suspended  for  a  considerable 

period,  and  have  been  recently  restarted. 

Tlie  iron-pyrites,  which  tonus  by  far  the  largest  proportion  of  the  output. 
is  used  for  the  manufacl  ure  of  sulphurie  acid.  It  is  finely  crystalline,  and  at 
many  places  magnetic  pyrites  and  copper  pyrites  are  found  in  association  with 
it.  also  at  one  point  galena.  The  two  last-named  ores  are  accompanied  by  a 
quartzose  gangue,  some  calcspar,  gypsum  oi  secondary  origin  (along  clefts  and 
fissures)  with  an  undercrust  of  brown   iron-ore. 

The  so-called  Walchen  vein  is  the  highest  and  northernmost  of  the  two 
deposits,  while  the  Segen  Gottes  vein  lies  lower  and  more  to  the  south.  The 
first-named  alone  is  being  worked  at  present:  its  thickness  averages  about  6. 
feet,  and  there  are  no  disturbances  of  any  importance.  The  ore-body  is  sharply 
marked  oft  from  the  micaceous  clay-slates,  the  salband  in  places  consisting  of  a 
light-coloured  sericitic  rock  impregnated  with  pyrites.  The  workings  are 
carried  on  underground  in  a  drift  about  170  feet  above  the  level  of  the  adit- 
opening  and  1.3(10  feet  distant  from  it  :  the  intervening  ground  has  been  ex- 
hausted, having  been   worked  in  former  times  for  copper-pyrites. 

It  is  still  a  matter  tor  investigation  whether  these  Oeblarn  deposits  belong 
to  the  same  geological   horizon  as  those  of  Mitterberg  and  Kulhvang. 

L.  L.  B. 

AGE  OF  Till;  COAL-SEAMS  OF  SOUTHERN  STYRIA. 

Das  Alter  der  Kohlenablagenmgen  ostlich  und  we#ttich  '■<</'  Rotschach  in  SiidHteier- 
mark.  /1</Dr.  Karl  A.  ReDLICH.  JuhrbuehdtrKaiiferlich-KihiijlichenGeo- 
logischvn  Reichnaiistalt,  1900,  vol.  l.,page*i  409-41c,  toith  a  section  in  the  hit. 

The  paper  is  prefaced  by  an  elaborate  bibliography  of  the  subject,  the 
reason  for  which  will  be  understood  when  we  realize  that  the  age  of  these 
Styrian  eoal-deposits  has  been  a  matter  of  dispute  for  well  nigh  half-a-century. 

East  and  west  of  Rotschach  lie  numerous  isolated  masses  of  Hippurite- 
limestone  with  which  is  associated  the  coal,  sometimes  in  natural  strati- 
graphical  sequence,  sometimes  not.  Around  St.  Agnes,  the  succession  is  in 
ascending  order:  Triassic  dolomite,  Gosau  marls  with  fragmentary  coal-bands, 
and  Hippurite-limestone.  Here  the  coal  (which  is  always  below  the  limestone) 
is  undoubtedly  of  Cretaceous  age.  But  a  second  horizon  of  coal  lies  above  the 
Cretaceous  limestones:  east  of  Radldorf  there  is  a  succession  of  marly  lime- 
stones, sandstones  and  marls  with  conglomerates  (largely  made  up  of  Triassic 
dolomite  and  Cretaceous  limestone),  followed  by  coarse  conglomerates  (with 
Xunimulitic  limestone-pebbles),  shales  and  sandstones.  In  the  immediate 
roof  of  the  coal  occurs  a  fauna  and  flora  of  Oligocene  age — this  coal-horizon 
dates  therefore  from  early  Tertiary  times.  East  of  Wretoehnigg,  on  the  right 
bank  of  the  Drave.  the  palaeontological,  as  well  as  the  stratigraphical,  evidence 
^hows  that  both  Cretaceous  and  Oligocene  coal-seams  occur.  In  the  neigh- 
bourhood of  Stranitzen.  the  Oligocene  lies  in  a  basin  overlying  the  Hippurite- 
limestone,  and  the  Tertiary  succession  in  ascending  order  is: — flaggy  marly 
limestones,  coal-seams,  alternating  with  bituminous  measures,  bituminous 
marls,  yellowish-brown  sandy  marls,  and,  finally,  conglomerates,  with  Niim- 
mulitic  limestone-pebbles.  The  fossils  collected  near  the  floor  of  the  seams 
prove  their  Oligocene  age.  and  the  same  statement  holds  good  of  the  small 
tworked-out)  coal-field  east  of  Lemesch.  There  are.  moreover,  some  frag- 
mentary coal-deposits  of  still  younger  age  in  the  neighbourhood  of  Gabrowle, 
south-east  ol  Radldorf.  I..  L.  B. 
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MINERAL  RESOURCES  OF  TRANSYLVANIA. 

(I)  Bzricht  ilber  dit  im  Herbnt  1899  gemeinsam  unternommem  yeologwcht  Ktkognotz- 
ierungsreise  in  Siebenbiirgen.  By  K.  (Ebbeke  and  M.  Blanckenhobx. 
VerhandlungeH  und  Mittheilungen  des  Siebenbiirgischen  Vereins fur  Xotnr- 
ivittseMcha/'ten  zit  Hermamistadt,  1900,  vol.  I. ,  pages. 1-42. 

The  authors  journeyed  through  Transylvania  in  the  autumn  of  1899  for  the 
purpose  of  examining  any  mineral  deposits  that  were,  or  might  prove  to  be, 
<>i'  industrial  importance.  The  chief  results  of  their  observations  may  be 
summarized  as  follows:  — 

Coal  occurs  in  South-western  Transylvania  in  the  Cpper  Cretaceous, 
Oligocene  and  Miocene  formations. 

The  Upper  Cretaceous  coal  in  the  valley  of  the  Silberbach,  near  the  village 
of  Michelsberg,  occurs  in  irregular,  discontinuous  masses  amid  a  complex  of 
grey,  micaceous,  shaly  sandstones,  and  blue  clays  or  marls.  Sometimes,  a 
ferruginous  limestone,  blackened  by  carbonaceous  particles,  is  associated  with 
these.  The  coal  is  got  in  lumps  about  as  big  as  a  man's  fist,  is  of  good 
quality,  bituminous,  and  leaves  on  ignition  only  about  3£  per  cent,  of  ash. 
Trial-workings  were  started  at  several  points  in  the  valley,  but  were  ulti- 
mately abandoned,  as  the  very  irregular  occurrence  of  the  coal  gives  no  hope 
of  successful  mining-operations  on  a  large  scale.  It  is  useful  locally  for  small 
country  smithies. 

Coal  of  the  same  age  occurs  in  Western  Transylvania,  in  the  Marosthal  at 
Miihlbach,  and  in  the  frontier  mountain-range  at  Barod,  and  is  worked  at  the 
last-named  locality.  At  Miihlbach,  the  micaceous  coarse-grained  sandstones 
strikingly  resemble  those  of  the  true  Coal-measures.  Here  the  coal  occurs  in 
irregular  layers,  from  J  inch  to  6  inches  thick,  and  from  3  to  100  feet  long, 
slightly  inclined  to  the  bedding-planes  [of  the  containing  rock].  The  thickest 
portions  of  the  coal  belong  to  carbonized  fossil  tree-trunks  (sometimes  these 
trees  have  been  entirely  altered  into  carbonaceous  brown  ironstone),  which  are 
scattered  irregularly,  but  on  the  whole  fairly  parallel  with  the  bedding, 
through  the  clays  and  sandstones.  The  mineral  is  a  good  bituminous  coal,  and 
yields  mi  an  average  3|  per  cent,  of  ash.  Here  again  mining-operations  on  a 
large  scale  are  out  of  the  question,  but  the  neighbouring  villagers  might  find  it- 
profitable  to  work  the  coal  for  their  own  use.  At  Barod,  there  is  a  workable 
seam  of  coal  in  a  complex  of  freshwater  carbonaceous  shales  and  marly  lime- 
stones.    The  authors  supply  no  economic  details  regarding  this  seam. 

The  most  important  occurrence  of  coal  in  Transylvania  is  that  of  the  Zsily 
or  Schyl  valley,  towards  the  Rumanian  frontier.  Hei*e  a  series  of  mines,  served 
by  a  light  railway  terminating  at  Lupeni,  are  worked  by  two  large  companies. 
The  field  is  formed  by  a  trough-like  basin  of  Tertiary  sedimentaries  surrounded 
on  all  sides  by  crystalline  schists.  Three  distinct  groups  are  recognized  in  the 
Tertiary  formation  here,  the  middle  one  of  which  contains  the  coal-seams, 
associated  with  Oligocene  brackish-water  fossils.  This  coal-bearing  group  is 
about  1.10!)  feet  thick  and  consists  of  alternating  beds  of  sandstone  and  shale, 
the  latter  sometimes  containing  calcareous  nodules.  Among  these  lie  bitu- 
minous marly  shales  and  a  vast  number  of  coal-seams,  14  of  which  are  of 
industrial  importance.  The  main' seam  is  among  the  lowest  of  all  (third  from 
the  bottom),  and  has  the  enormous  thickness  of  100  to  240  feet.  It  yields  only 
2*8  per  cent,  of  ash.  At  Chimpuhiniagu,  seven  seams  have  been  opened  up, 
one  of  which  is  130  feet  thick  and  is  worked  opencast.  This  coal  is  said  to  be 
of  excellent  quality  and  to  coke  easily.  Improved  plant  should  make  mining 
here  very  profitable. 
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South-east  of  Hermannstadt  coal  occurs  on  the  righl  bank  of  the  Zibin, 
below  Talmesch,  in  the  Middle  Miocene  formation.  The  question  whether  the 
coal  would  repay  working  on  a  large  scale  can  only  be  settled  by  a  trial-drift 
or  a  shaft,  but  the  authors  d<i  not  anticipate  favourable  results. 

Peat  of  good  quality,  burning  slowly  with  but  little  smoke,  and  leaving 
10--1  per  cent,  of  ash,  occurs  in  the  Rohrbach  valley.  Unfortunately  the  real 
extent  of  the  deposit  is  not  great  :  it  had  been  much  overestimated  by  one  of 
the  Hungarian  surveyors  in  1892-93.  East  of  Freck,  in  the  Alt  valley,  is 
another  deposit  of  peat,  of  Interglaeial  age.  It  is  very  impure,  and  leaves  on 
an  average  50'8  per  cent,  of  ash. 

GraphiU  of  rather  poor  quality  occurs  among  the  crystalline  schists  south  of 
Rtsinar,  in  a  phyllite  which  contains  a  good  deal  of  both  fresh  and  decom- 
posed pyrites.  Specimens  of  the  graphite  taken  from  the  outcrop  show  it  to 
be  very  impure  and  quite  unsuitable  for  the  manufacture  of  crucibles.  There 
is.  however,  the  possibility  that  a  trial-boring  might  reveal  much  purer  gra- 
phite at  some  depth  below  the  surface.  The  authors  think  that  the  experiment 
should  be  made. 

Petroleum  and  Natural  Gas. — The  occurrence  of  petroleum  in  the  south- 
eastern corner  of  Transylvania,  at  Sosmezo,  is  well  known,  but  oil  has  not  been 
so  far  struck  in  the  central  areas  of  the  province.  There  are,  however,  one  or 
two  hopeful  indications  (if  somewhat  remote)  in  the  shape  of  fairly  numerous 
occurrences  of  natural  gas.  and  in  the  shape  of  a  great  salt-bearing  formation 
of  the  same  age  (Miocene)  as  those  strata  which  in  Rumania  and  Galicia  contain 
oil  in  payable  quantity.  The  problem  is  one  that  awaits  settlement  by  means 
of  trial-borings. 

Manganese-ores  are  recorded  from  Bistra,  on.the  Strimba,  but  bad  weather 
and  other  circumstances  prevented  the  authors  from  gauging  the  extent  or 
value  of  the  deposits. 

Gold. — The  placer  of  Olah  Pian  is  still  being  worked,  and  the  authors  think 
that,  thanks  to  the  improvements  in  method  ('of  washing,  etc.)  achieved  in 
recent  times,  it  would  pay  to  work  many  apparently  exhausted  or  neglected 
deposits.  They  also  direct  attention  to  the  gold-mine  of  Porkura,  where  auri- 
ferous pyrites  with  native  gold  occurs  in   veins,  in  andesite  and  dacite. 

Marble  and  Gypsum  also  occur,  but  one  does  not  gather  that  the  occurrences 
are  such  as  to  be  of  any  considerable  economic  importance.  L.  L.  B. 

(2)  Beitrdgt  zur  K<iiittni<<  der  Goldlagerstatten  des  Siebenbilrgisehen  Erzgebirges. 
By  M.  Semper.  Abhandlungen  der  Kihiiglieh  Preussischen  Geologischen 
Landt  lanstalt,  m  w  st  rii  s,  Xo.  33  (1900),  xiv.  <<n<i  219  "pages  "//</  36 figures. 

Gold. — The  gold-bearing  deposits  of  Transylvania  are  conveniently  grouped 
into  five  districts,  as  follows: — I.,  the  Eastern  Csetras  Range  (Deposits  1  to  5 
of  the  accompanying  Table);  II..  the  Western  Csetras  Range  (Deposits  6  to  9): 
III.,  the  Judenberg-Stanisza  Group  (Deposits  10  to  13);  IV..  the  Verespatak 
Group  (Deposits  14  to  17);  V.,  the  Offenbahya  Group  (Deposit  18).  All  these 
districts  are  comprised  within  the  Transylvanian  Erzgebirge,  of  which  they 
take  up,  however,  only  a  small  portion. 

The  chief  gold-bearing  rocks  are  trachytic  eruptives  of  Tertiary  age,  and 
throughout  the  whole  region  their  connexion  with  the  occurrence  of  gold  is 
more  or  less  distinctly  evident.  In  the  Offenbanya  district,  these  eruptives 
are  underlain  by  Archaean  mica-schists  and  reef-like  granular  limestones:  in 
the  last-named  gold  occurs  also. 

Gold  has  been  found,  moreover,  in  association  with  a  mass  of  Jurassic  reef- 
limestone  isolated  amid  the  melaphyre  of  Mount  Szvregyel,  near  Boicza ;   and 
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early  Miocene  Bedimentariea  caught  up  among  the  dacites  of  Nagy&g  are 
seamed  by  gold-bearing  veins.  At  the  last-named  locality,  Lower  Miocene 
clays,  sandstones,  and  conglomerates  underlie  the  great  domes  of  Tertiary 
eruptives  w  hich  have  been  evidently  built  up  by  the  outpouring  of  molten  lavas 
from  enormous  fissures  in  the  earth's  crust.  With  regard  to  the  succession  in 
time  of  these  eruptives.  the  dacites  and  rhyolites  appear  to  be  the  oldest,  and 
the  hornblende-andesites  are  the  most  recent.  At  Verespatak  and  liuesuni. 
the  order  of  eruption  seems  to  have  been: — (1)  older  compact  rhyolite  with 
quartz-inclusions;  (2)  dacite;  and  (3)  younger,  porous,  pumiceous  rhyolite. 
free  from  quartz. 

Table  I.  gives  a  conspectus  of  the  gold-bearing  deposits  and  the  associated 
eruptive  rocks. 

Taule  I. — Gold-bearing  Deposits. 


Auriferous  Deposits 
(Localities). 


Eruptive  Assoeiuteil  Rocks 


Kainozoic. 


Rocks  presumably  con- 
cerned in  the  Genesis  of 
the  Auriferous  Deposits. 


Nagyag     

Hondol 

Troieza-Tresztya  \ 
Boicza       ...  | 

Kisalmas-Porkura 

Felso-Kajanel 

Muszari    ... 

Barza  group 
Czebe  Valley 

Fericzel-Stanitza 
Tekero       ... 
Faczebtij     . 
Nagy- Almas         J 

Yerespatak 

Bucsum     .. 
Korabia-Vulkoj    . 

Botes 

( 

Offenbanya 


Melaphyre 

'quartz-porphyry 

Melaphyre 


Hornblendic  dacite 
Hornblende-andesite 
Hornblende  andesite 


Melaphyre 


Lower   Carpa-  > 
thian   Sand- 
stone ' 


LTpper   Carpa-  f 
thian  Sand-  -! 

stone 


Hornblende- 
andesite 


Dacite  poor  in 

hornblende  | 
Dacite    poor    in    hornblende,    and 

hornblende-andesite 
Hypersthene-hornblende-dacite 

passing  into  hornblende-andesite 
Hypersthene-hornblende-andesite 

Augite-bearing  hornblende-andesit  e 


Hornblende-andesite 

Dacite  poor  in 

hornblende    I     xs       n       i 
„  ,.        1 1     Hornblende- 

it  rh\ ohtes  I > 

Rhyolite- 


andesite 


breccia 
Hornblenile-andesite 


Hornblende-andesite 


Dacite  rich   in  hornblende,  passing 
into  hornblende  -andesite 


The  auriferous  deposits  are  for  the  most  part  true  veins,  none  of  them  much 
more  than  2  to  4  inches  thick;  nor  are  they  remarkable  for  continuity  in 
strike  and  pitch.  Here  and  there,  indeed,  some  preserve  a  regular  strike  for 
about  3. 500  feet.  ,  On  the  whole,  the  predominant  strike  is  north  and  south; 
but  as  the  genesis  of  the  deposits  is  traceable  to  earth-movements  intimately 
connected  with  the  eruption  of  the  volcanic  rocks,  regularity  of  strike  can 
hardly  be  looked  for.  The  salbands  with  their  numerous  slickensides  afford 
another  testimony  to  the  connexion  between  the  earth-movements  and  the 
formation  of  the  ores.  These  salbands  are  usually  characterized  by  a  well- 
defined  cleft  often  filled  with  marly  material,  and  kaolinization  is  of  frequent 
occurrence.      In  such  cases,  the  masses  of  neighbouring  rock,  decomposed  into 
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kaolin  and  calcareous  marl  art'  bespattered  with  fairly  large  crystals  of  pyrites. 
The  dacites  and  rhyolites  of  Verespatak  are  peculiar,  in  showing  no  sign  of 
kaolinization  in  the  immediate  neighbourhood  of  the  auriferous  veins.  There 
are  frequent  signs  of  subsequent  impregnation  with  silica. 

When  a  number  of  veins  cross  each  other,  there  is  considerable  enrichment 
of  the  ores  along  the  sides  of  the  fissures,  and  the  intervening  highly  kaolinized 
country  is  often  so  charged  with  auriferous  pyrites  that  it  pays  to  work  it.  Of 
a  different  character  are  the  extremely  irregular  deposits  in  the  granular  lime- 
stone of  Offenbanya  :  here  the  ore-body  seems  to  be  made  up  of  infillings  of 
pipe-like  cavities  which  were  leached  out  of  the  limestone  at  its  contact  with 
the  eruptive  rocks. 

Anything  resembling  placer-deposits  occurs  only  in  the  plain  of  the  Kotos, 
near  Korosbanya.  Here  gipsies  wash  for  gold  certain  river-gravels,  and  it  is 
•quite  possible  that  the  precious  metal  which  these  contain  has  been  carried 
down  with  the  debris  from  the  ore-crushing  works  higher  up  stream. 

The  gold  of  the  above-described  deposits  is  always  accompanied  by  silver; 
it  is  generally  associated  with  pyrites,  but  seldom  occurs  as  a  telluride.  Some 
of  the  gold  is  separable  from  the  pyrites  by  amalgamation,  but  about  half  of 
the  whole  output  has  to  be  extracted  from  the  pyrites  in  the  wet  way.  In 
addition  to  its  association  with  ordinary  pyrites,  gold  is  sometimes  found  in 
payable  quantities  in  marcasite,  copper-pyrites,  fahlore,  and  galena.  The 
visible  free  gold  occurs  in  three  forms: — (1)  crystalline,  intcrgrown  with  other 
minerals;  (2)  in  druses;  and  (3)  in  fairly  large,  rounded  grains  upon  pyrites. 
The  native  gold  of  Nagyag,  and  in  part  that  of  Verespatak,  appears  to  have 
been  derived  from  tellurides :  the  other  gold-occurrences  are  doubtless  of 
primary  origin.  The  average  fineness  of  the  gold  ranges,  according  to  Posepny, 
from  620  to  750,  but  it  is  difficult  to  estimate  the  richness  of  any  particular 
deposit,  as  the  variation  from  place  to  place  is  extreme. 

Silver  is  present  in  the  form  of  the  native  metal,  silver-glance,  pyrargyrite, 
stephanite,  horn-silver,  and  has  been  also  found  in  fahlores,  galena  and  tellu- 
rides. Manganiferous  minerals  are  typical  constituents  of  these  auriferous 
deposits,  and  in  many  cases  they  make  up  the  greater  part  of  the  vein-stuff, 
as  at  Verespatak,  Nagyag,  and  Valea  Mori. 

It  is  noticeable  that  the  richness  of  the  veins  bears  a  certain  relation  to 
the  intensity  of  kaolinization  of  the  country-rock.  Thus,  where  kaolinic 
decomposition  has  not  proceeded  very  far,  the  veins  are  richest:  where  it  has 
gone  very  far,  or  has  not  taken  place  at  all,  the  ores  are  poorest.  The 
behaviour  of  the  zinc-minerals  is  also  worthy  of  remark  :  at  Nagyag,  they  are 
never  associated  with  gold,  while  at  Muszari  black  blende  is  an  infallible 
indicator  of  the  occurrence  of  free  gold.  At  Boicza,  yellow  blende  is  regarded 
as  a  favourable  indicator,  while  black  blende  is  rather  unfavourable  than 
otherwise.  L.  L.  B. 


COAL-BASINS  OF  (TIARLEROI  AND  THE  LOWES  SAMBRE,  BELGIUM. 

Stratitjraphie  'In  Bassin  HowUter  </e  Charteroi  it  de  In  Basse-Scembre.  By  X. 
Stainikr.  Bulletin  <l<  in  Societi  Belgt  dt  Gedagie,  'If  Paliontologu  et 
ci' Hydrologie,  1901,  vol.  .n\,  pages  l-(i0  and  1  plate. 

In  the  first  portion  of  this  important  memoir  the  author  describes  in  great 
detail  the  various  seams  and  strata  of  the  coal-field,  the  lithology  of  which  is 
summarized  in  the  following  synoptical  table:  — 
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Nairn-.-  of  Groups 
and  Subdivisions. 

Coal:    thickness. 
Total 
Thick- 
nesses    Totals.     Workable      Thin 
Beams.      Beams. 

Grits. 

1            '                     i 
Number  ...      , 
Shales           nt       l..»wnt  total 
ami           Work-       C°aM<J.th,e 
Limestones     able      total  thick- 
Beams,   nessof  Books. 

Sablonuiere 

Ardinoises      .  . 
Gouffre 

Total  of  Char-  | 

leroi  ( Jroup    1 

Chatelet  Group 

Middle   Qosfl    1 

measures        | 

Andcnne  ( rroup 

Chokier  Group 

Total  of  Coal- 
measures 

Peel        Feet.          Feet.          Feel 
423     23-18    1990        3-28 

1.207      42-.V1    2S-37        14-17 
846     32-63    14-76       17-87 

Feet 

116i 

312 

L70| 

Feet. 

283  J 

853 
643 

Percent. 

7            5-47 

14           3-52 

5           3-86 

2,476     98-35    63  03       35  32 

826      1016       1-80     )    8-36 

599 
192 

1,779£       26           3-97 
624£          1            1  -23 

3,302    108-51     64-83       43-68 

1,290       8-62      3-60        5  02 

268       —           —       '     — 

791 

238 

2,404         27            3-29 
1,042           2           0-67 

| 
4,860    11713    6843       48-70    1,029 

1 

3,446         29           2-55* 

This  average  percentage  refers  to  the  whole  of  the  Coal-measures,  excluding  the  Chokier  Group. 


With  regard  to  this  table,  the  author  points  out  that  the  total  thickness  of 
the  Coal-measures  (4,860  feet)  is  far  greater  than  had  been  previously  admitted 
in  the  case  of  the  Charleroi  coal-field.  On  the  other  hand,  the  number  of 
workable  seams  is  much  smaller;  from  eighty  they  have  dropped  to  thirty. 
But  the  latter  number  includes  only  seams  that  are  really  workable:  another 
ten  or  fifteen  seams  could  be  added  that  have  been  worked  locally,  but  they  are 
not  worth  taking  into  account. 

Many  thrust-faults  have  superposed  on  the  normal  succession  masses  of 
strata,  which  repeat  over  and  over  again  the  same  seams.  This  repetition  is  so 
deceptively  regular  that  it  simulates  a  true  succession,  and  has  given  rise  to 
the  now  exploded  notion  of  a  vast  number  of  distinct  seams. 

The  real  depth  of  the  basin  is  much  more  considerable  than  was  previously 
thought :  thus,  around  the  town  of  Charleroi  it  is  necessary  to  go  down  to 
depths  exceeding  6,500  feet  before  striking  the  Carboniferous  Limestone. 

It  is  worth  noting  the  enormous  differences  between  the  various  sub- 
divisions of  the  Coal-measures  in  regard  to  the  respective  total  thicknesses  of 
coal  which  they  contain.  For  instance,  the  Gros  Pierre  seam,  No.  56,  occurs 
about  midway  tip  the  stratigraphical  succession :  below  it  are  only  three  coal- 
seams,  while  above  it  are  twenty-five. 

With  regard  to  the  evidence  accumulated  from  a  study  of  the  fossils,  the 
author  arrives  at  the  following  conclusions: — From  base  to  summit  of  the 
series,  the  fauna  of  the  Charleroi  Coal-measures  is  extremely  rich.  A  gradual 
change  is  perceptible  in  the  character  of  this  fauna,  as  we  follow  the  succession 
upward :  at  first  purely  marine,  and  even  pelagic  (that  is,  fairly  deep-water) 
organisms  abound.  This  strongly  marine  character  little  by  little  gives  place 
to  less  pronounced  marine  characteristics,  until  at  the  top  of  the  series  the 
fauna  is  of  freshwater  origin.  But  this  is  a  change  marked  by  recurrences 
indicative  of  slow  evolution,  so  slow  that  the  denizens  of  the  Coal-measure 
waters  had  ample  time  (in  the  case  of  the  more  adaptable  organisms)  to 
accustom  themselves  to  an  altered  environment. 

The  same  change  went  on  at  the  same  time  and  in  the  same  manner  in  the- 
coal-basins  of  the  English  Midlands  and  of  Westphalia. 
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The  author  considers,  therefore,  that  we  should  not  speak  of  overlap  or 
unconformities  within  the  Coal-measures:  the  mass  of  new  palaeontological 
evidence  does  away  with  any  need  for  the  old  hypothesis  of  sudden  invasion  of 
the  Coal-measure  marshes  by  the  waters  of  the  sea.  In  place  of  fossil  horizons, 
scattered,  few  and  far  between,  we  have  now  a  regular,  uninterrupted  succes- 
sion of  horizons.  These  show  that  throughout  the  entire  period  of  deposition 
of  the  Charleroi  Coal-measures  the  conditions  were  favourable  to  the  develop- 
ment in  place  of  numerous  and  varied  faunas. 

In  regard  to  the  important  question  of  classification,  the  author  reminds 
us  that  the  Upper  Coal-measures  ("  Stephanien  "  of  Prof.  A.  de  Lapparent)  do 
imt  occur  in  Belgium,  and  he  proposes  the  following  succession:  — 

f  Stephanian 
\  I    W    x  h  lis        '    Charleroi  Group 

Carboniferous       Coal-measures  ft  "  I     Chatelet  Group 

Svsteni  I    x-  •  I    Andenne  Group 

I    JSamurian  ,     .  ,,     ,  .       ,  ,  l 

i  I    Lhokier  Group 

k  Dinantian 

"  Namurian  "  is  a  term  proposed  by  the  writer  tor  the  lower  portion  of  the 
"'  Westphalian  "  of  Prof,  de  Lapparent :  the  beds  which  it  includes  are  very 
highly  developed  in  the  province  of  Namur.  The  author  does  not  agree  with 
the  Geological  Survey  of  Belgium  in  grouping  the  Coal-measure  Puddingstone 
apart  from  the  rest  of  the  Lower  Coal-measures:  '"'  it  is  rather  a  horizon  than 
a  group."  lie  Bays. 

For  purposes  of  correlation  with  British  Coal-measures,  the  author  takes 
as  his  standard  Prof.  E.  Hull's  classification  of  strata,  published  in  the 
Quarterly  Journal  of  tht  Geological  Society,  1877.*  Stage  I"  (Middle  Coal- 
measures)  is  represented  by  the  Charleroi  group.  Stage  E  (Lower  Coal- 
measures  )  is  exactly  paralleled  in  Belgium,  and  the  Rough  Eock  of  Lancashire 
may  be  compared  with  the  Belgian  Coal-measure  Puddingstone :  but  the  last- 
named  is  really  to  be  correlated  with  part  of  stage  D  (Alillstone  Grit).  The 
Gannister  coal-seam  of  Lancashire  is  precisely  similar  to  the  Leopold  coal- 
seam  of  Charleroi :  so  too  the  Bullion  coal-seam  of  Lancashire  is  in  every 
respect  akin  to  the  Sainte-Barbe  coal-seam  of  Floriffoux.  Rocks  similar  to  the 
Yoredale  Series,  that  i-.  dark  barren  shale-,  pass  gradually  downward  into  the 
Carboniferous  Limestone  of  Belgium.  Just  as  in  the  English  Yoredales.  they 
are  rich  in  marine  organisms,  which  exhibit  striking  affinities  with  those  of  the 
Limestone.  So  too.  stage  B  (Upper  Carboniferous  Limestone)  may  be  cor- 
related with  the  Yiseen  stage  of  the  Belgian  Carboniferous  Limestone.  The 
author  traces  similar  resemblances  in  the  Westphalian  coal-basin,  where,  as  in 
England,  the  Upper  Coal-measures,  wanting  in  Belgium,  occur. 

The  coloured  folding-plate  which  accompanies  the  paper  constitutes  a  very 
complete  synopsis  of  the  Coal-measure  succession  in  the  Charleroi  coal-field. 

L.  L.  B. 


DECAZEYILLE  COAL-FIELD.  CENTRAL  FBANCE. 

Etude  giologiqut  du  Bassin  HtniUler  </•    Decazeville,   Aveyron.     By  J.  Bebgekon, 

—  Jabdel  and  —  Pkandet.       Bulletin  riU   1"  SocieHi  giologiqm   <h.    France, 

1900.  series  3,  voK  xxviii.,  pages  715-748.  with  a  map  in  the  text,  and  1  plate. 

This  coal-field,  situated  some  19  miles  north-west  of  Rodez.  the  capital  town 

of   the   department   of  the   Aveyron.    occupies   a    triangular  depression    in    the 

ancient  rocks  which  is  about  12  miles  long.     The  Coal-measures  crop  out  over 

Vol.  xxxiii.,  page  613. 
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an  area  little  short  of  30  square  miles,  and  only  a  very  .small  portion  of  the 
field  is  masked  by  more  recenl  deposits  (Lower  Jurassic  limestones  in  tin  south 
and  south-west,  Eocene  marls  with  white  quartz-pebbles  in  the  north). 

The  authors  give  a  very  good  account  of  the  literature  of  the  subject,  where- 
by it  appears  that  serious  attention  was  first  devoted  to  this  coal-field  some- 
where about  1806.  The  Lower  Permian  or  Autunian  series  rests  conformably 
upon  the  highest  coal-bearing  beds;  but  south  of  Auzits  and  east  of  Firmy  the 
Autunian  sandstones  and  shales  clearly  overlap  the  Coal-measures,  and  lie 
upon  the  older  mica-schists  which  surround  the  basin.  This  would  point  to 
slow  and  progressive  sagging  of  the  basin,  and  the  authors  regard  the  strati- 
graphical  conditions  as  explicable  only  on  the  supposition  that  the  level  ol 
the  "Coal-measure  lakes  was  but  little  higher  than  that  of  the  lagoons  wherein 
the  earliest  Permian  deposits  were  laid  down.  All  other  post-Carboniferous 
strata  in  this  region  are  distinctly  unconformable  to  the  Coal-measures. 

The  metamorphic  rocks  which  surround  the  basin  are  mainly  sericite- 
schists,  mica-schists,  and  granulitized  schists,  which  pass  into  granulitic 
gneiss.  Some  of  the  mica-schists  are  highly  silicified  and  rich  in  graphite. 
On  the  southern  border  of  the  field,  masses  of  eruptive  rock  are  thrust  among 
the  schists,  but  are  so  completely  kaolinized,  that  it  is  hardly  possible  to 
determine  their  nature  or  origin.  The  authors  also  mention  intrusive  veins 
of  micaceous  porphyrite  and  sills  of  enstatite-andesite.  Moreover,  between 
Girbals  and  Carabols,  all  these  rocks  are  seamed  by  veins  of  smoky  quartz. 
On  the  south-west  and  west  are  traced  apophyses  from  the  granitic  mass 
which   rises  between  Najac  and  Asprieres. 

It  has  already  been  mentioned  that  Tertiary  marls  overlap  the  Coal- 
measures  on  the  north,  and  the  authors  believe  that  the  extension  of  the  coal- 
field need  not  be  looked  for  in  that  direction,  as  the  evidence  points  to  a 
northerly  pinehing-out  of  the  Coal-measures.  On  the  south,  on  the  other 
hand,  the  lie  of  the  strata  indicates  a  probable  prolongation  of  the  coal-field 
beneath  the  Jurassic  limestones.  On  the  east  is  the  serpentine-mass  of  the 
Puy  dc  Voll,  the  age  of  which  is  shown  to  be  pre-Coal-measure,  by  the  fact 
that,  above  the  road  between  Firmy  and  Noaillac,  the  Coal-measure  grits  are 
seen   lying  upon  the  serpentine. 

The  erosion  which  took  place  in  Pleistocene  times  carved  deep  valleys  in 
the  district  here  described,  the  most  considerable  of  which  is  that  of  the  river 
Lot,  cutting  across  the  northern  extremity  of  the  coal-field.  The  other  prin- 
cipal valleys  are  also,  in  the  main,  transverse  to  the  field,  and  at  the  points 
where  they  enter  and  leave  it,  the  older  rocks  are  plainly  seen  to  form  per- 
pendicular walls  against  which  the  Coal-measures  abut.  This  is  manifestly 
a  case  of  faulting,  but  it  is  hard  to  tell  whether  the  faults  are  anterior  or 
posterior  in  time  to  the  filling-up  of  the  basin.  Little  patches  of  Coal- 
measure  basement-conglomerate  occur  beyond  the  present  boundaries  of  the 
held,  especially  on  the  wes't.  This  basement-conglomerate  was  evidently 
faulted  up  on  to  the  plateau:  above  it  must  have  lain  a  vast  thickness  of 
<'oal-measures  and  Permian  rocks,  since  swept  off  by  erosion.  All  was 
reduced  to  a  dead  level  before  the  deposition  of  the  Jurassic  strata,  and  it  is 
plain  that  the  present  boundaries  are  not  the  original  limits  of  the  coal-field. 
Moreover,  the  breadth  of  the  field  has  been  decreased  by  folding. 

With  regard  to  the  origin  of  the  coal-field,  it  may  be  described  as  due  to 
the  formation  of  several  deltas  by  various  simultaneous  or  successive  cur- 
rents within  a  lake-basin.  The  first  current  to  start  a  delta  was  that  of  Haute 
Serre,  then  the  currents  of  Longuefont  and  Luzan  were  both  active,  and 
carried  along  with  them  the  plant-remains  which  built  up  the  coal-seams  of 
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Le  Soulier.  At  the  same  time  were  being  formed  in  the  south  of  the  basiu 
the  seams  which  constitute  the  Campagnac  group.  At  some  points  this  is 
inted  by  a  single  coal-seam,  82  feet  thick,  at  others  by  three  seams, 
respectively  10,  20  and  ill  feel  thick.  While  on  the  south-west  the  Valzergues 
current  was  depositing  the  measures  known  by  that  name,  the  northerly  cur- 
rent of  the  Pont  de  Bourran  was  laying  down  a  series  which  joined  up  on  the 
south  with  the  Campagnac  group.  Then  the  westerly  currents  of  Moulin  du 
Faux  and  Viviez  came  into  play,  and  their  deposits,  in  conjunction  with  those 
of  the  Yalzergues  current,  form  the  Bourran  group,  which  includes  the  great 
seam  (sometimes  as  much  as  160  feet  thick)  worked  at  Lagrange,  Bourran, 
Combes,  Le  Fraysse,  Le  Negrin  and  Firmy. 

The  Permian  sea  invaded  the  slowly  sagging  basin  from  the  south.  It 
seems  probable,  moreover,  that  the  outlet  of  the  old  Coal-measure  lake  was  on 
that  side.  The  faulting  and  folding  to  which  the  basin  has  been  subjected  at 
different  periods  is  discussed  at  some  length,  and  these  phenomena  are  well- 
illustrated  in  the  horizontal  sections  which  accompany  the  paper. 

L.  L.  B. 


COAL-MEASFEE  CONGLOMERATES  IN  THE  NORTH  OF  FRANCE. 

(1)  Note  sur  des  Bancs  de  Poudingue  dans  le  Terrain  Houiller  de  Liecin.  By 
L.  Desailly.  (2)  Observation*  sur  le  Poudingue  houiller  de  Nazux,  Pas  de 
Calais.  By  Charles  Barrois.  Annates  de  la  SociiU  gdologique  du  Nord, 
1901,  col.  xxx.,  pages  13-14  and  26-36. 

In  Belgium,  these  conglomerates  are  considered  to  mark  the  base  of  the 
workable  Coal-measures.  At  Lievin,  however,  conglomerates  occur  in  the  roof 
of  the  Eugene  and  Edouard  coal-seams,  which  form  part  of  the  uppermost 
coal-bearing  group  of  the  Pas  de  Calais.  The  conglomerate  in  the  roof  of  the 
Edouard  coal-seam  is  brecciiform  in  nature,  while  that  in  the  roof  of  the 
Eugene  coal-seam  is  more  distinctly  made  up  of  rolled  pebbles,  some  of  which 
are  coal,  some  iron-ore,  and  others  shale.  Little  veinlets  of  coal  also  occur 
in  this  conglomerate. 

At  Noeux  also,  the  conglomerates  occur  in  the  upper  coal-bearing  group, 
.among  the  grits  which  separate  the  St.  Francois  coal-seam  from  the  St.  Felix 
coal-seam,  and  about  40  feet  distant  from  the  roof  of  the  former.  The  con- 
glomerates are  made  up  of  small  well-rolled  pebbles,  50  per  cent,  of  which  are 
quartz,  45  per  cent,  phthanites,  4  per  cent,  quartzites,  and  1  per  cent  fel- 
spathic  rocks :  in  a  word,  nothing  but  the  very  hardest  material  is  present. 
The  uniformity  in  size  and  hardness  of  the  pebbles  lead  Prof.  Barrois  to  the 
inference  that  such  conglomerates  can  neither  be  of  deltaic  nor  of  sea-beach 
origin,  but  are  distinctly  marine,  formed  at  a  time  when  the  sea  invaded  ar 
area  hitherto  unoccupied  by  it. 

Curiously  enough,  these  conglomerates,  traced  at  Noeux,  Grand  Hornu, 
Henin-Lietard  and  Lievin,  near  the  summit  of  the  Coal-measures,  bear  a  strik- 
ing resemblance  to  the  Andenne  conglomerate  which  as  certainly  occurs  at  the 
base  of  the  Coal-measures  of  the  Franco-Belgian  basin.  This  implies  analogy 
of  orographic  and  topographic  conditions  at  the  commencement  and  at  the 
end  of  the  deposition  of  the  Coal-measures  there.  The  zone  of  Coal-measure 
sedimentation  seems  to  have  been  gradually  pushed  south-westward  by  a 
progressive  invasion  of  sediments  pouring  in  from  the  north-east. 

L.  L.  B. 
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SOUTHWAED  EXTENSION  OF  THE  BOUBLE  COAL-BASIN, 
CENTEAL  FEANCE. 

Note  sur  le  Bassin  Houiller  dt  la  Bouble.     By  —  Angles-Datjmac.     Annates  des 
Mines,  1901,  series  9,  vol.  xix.,  pages  5-40,  with  3  figures  in  the  text  and  2 
plati  s. 
The  region  dealt  with  in  this  pajier  occupies  a  length  of  about  14  miles,  in 
the  great  Coal-measure  belt  of  the  Plateau  Central  which  extends  for  some 
125  miles  from  Vendes  on  the  south-south-west  to  Decize  on 'the  north-north- 
east.    The  general  strike  of  this  portion  of  the  belt  is  north  23  degrees  east, 
and  its  breadth  varies  from  2,000  to  4,000  feet. 

At  the  northern  end  of  the  basin  the  coal,  cropping  out  at  the  surface,  has 
been  known  from  time  immemorial,  and  the  mineral  is  actively  worked  on 
the  concessions  of  La  Yernade  and  La  Eoche,  which  together  constitute  what 
is  known  as  the  St.  Eloy  coal-field.  But  the  workings  have  never  been  carried 
beyond  the  great  Dehaynin  fault,  against  which  they  all  stop  abruptly,  from 
the  surface  down  to  a  depth  of  590  feet.  That  portion  of  the  La  Eoche  con- 
cession which  lies  beyond  this  fault  is  still  unexplored.  In  1896,  however, 
the  Tollin  No.  1  shaft,  put  down  a  little  way  from  the  southern  boundary  of 
that  concession,  proved  at  a  depth  of  918  feet,  good  coal-bearing  strata  belong- 
ing to  the  St.  Eloy  group.  Thereupon,  several  shafts  and  borings  were  started 
in  the  district  in  the  hope  of  proving  workable  coal,  no  less  than  eighteen  of 
them  being  put  down  within  the  last  four  years.  In  one  sense  the  results  have 
been  disappointing,  as  no  deposit  that  it  would  pay  to  work  has  been  struck ; 
but  they  have  thrown  much  additional  light  on  the  structure  of  the  Bouble 
coal-basin,  and  are,  to  that  extent,  of  practical  utility. 

The  author  then  defines,  and  describes  in  considerable  detail,  the  St.  Eloy 
group  of  Coal-measures :   its  principal  seams  are  the  so-called  Eoof  seam  and 
the  Middle  seam,  the  respective  thicknesses  of  which,  with  comparatively  un- 
important partings,  run  up  to  132  aud  197  feet.     It  is,  of  course,  understood 
that  these  thicknesses  vary  within  wide  limits.     It  is  shown  that  the  seams  of 
La  Bouble  belong  to  this  group,  and  that  the  slight  differences  observable  in 
the  character  of  the  coal  are  due  to  the  depth  at  which  it  occurs,  and  the 
presence  of  fire-damp.     The  reader  is  reminded  of  the  general  law  of  diminu- 
tion in  the  volatile  constituents  of  coal,  the  deeper  down  it  occurs.     The  St. 
Eloy  coal  is  dry  with  a  long  flame;    in   depth  it  passes  into  gas-coal;    and 
doubtless  it  will  be  found  to  pass  little  by  little  into  coking  coal,  as  one 
proceeds  away  from  the  northern  edge  of  the  ancient  basin  towards  its  centre. 
The  author  establishes  the  following  succession,  in  ascending  order,  in  the 
Coal-measures  of  this  area :  — (1)  Stage  of  St.  Eloy ;  (2)  stage  of  the  fine  sand- 
stones ;  and  (3)  stage  of  the  grits  and  shales.     The  last-named  division  has  for 
its  uppermost  beds  very  coarse  grits  and  conglomerates,  and  upon  these  rests 
the   Permian.        The   pebbles   in   the   conglomerate   (granites,    microgranites, 
aplites,  quartz,  gneisses,  mica-schists,  etc.)  seem  to  have  been  derived  from 
different  localities  spread  over  a  wide  area,  and  do  not  encourage  the  notion  of 
torrential  or  local   delta-deposits. 

The  sections  of  the  St.  Eloy  mines,  which  illustrate  this  paper,  show  the 
extreme  contortion  of  the  masses  of  coal  and  accompanying  measures ;  but 
there  is  "  method  in  this  madness  " — a  general  direction  of  folding  has  been 
proved,  distinctly  obliqiie  to  the  general  strike  of  the  basin,  with  which  it 
forms  an  angle  of  about  20  degrees.  The  faulting  and  folding  observed  in 
the  mines  of  La  Bouble,  and  the  inferences  deducible  therefrom  as  to  the 
tectonics  of  the  area,  are  discussed  at  great  length. 
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In  conclusion,  the  author  points  out  that  in  addition  to  the  evidence  of  the 
extension  of  the  St.  Eloy  group  afforded  by  the  Tollin  shaft,  the  borings  of  La 
Croizette  and  Le  Vernadel  provided  very  strong  presumptive  evidence  of  still 
further  extension  of  the  coal-field.  The  practical  difficulties  are  the  variations 
in  depth  and  the  lack  of  continuity  of  occurrence  of  particular  horizons.  At 
any  rate,  the  original  synclinal  wherein  the  Coal-measures  were  deposited 
ajopears  to  have  been  very  much  broader  than  the  present  basin — but  perhaps 
in  this  instance  we  ought  rather  to  speak  of  it  as  an  area  fractured  by  disloca- 
tion than  as  a  true  synclinal.  L.  L.  B. 


IKON-ORES  OF  LE  BRAY,  FRANCE. 

Sur  les  Minerals  de  Fer  et  les  Ecmx  de  la  Nappe  de  VHauterivien  du  Bray.  By 
N.  de  Mercey.  Bulletin  de  la  Soci4t6  giologique  de  France,  1900,  series  3, 
vol.  xxviii.,  pages  793-797. 
These  iron-ores  occur  in  two  beds,  an  upper  and  a  lower,  respectively  36 
and  20  inches  thick,  amid  sands  which  are  overlain  and  underlain  by  plastic 
clays.  Where  the  ore-beds  lie  below  the  hydrostatic  level  they  are  unaltered 
pisolitic  carbonates,  where  they  lie  above  that  level  they  have  been  decom- 
posed to  hydrated  oxides.  They  were  worked  at  one  time,  as  the  old  slag- 
heaps  testify,  and  the  author  estimates  that  the  total  output  probably  ranged 
between  4,800  and  6,800  tons  per  acre.  The  ore-beds  continue  regularly  in 
depth  as  do  the  other  beds  of  the  group  in  which  they  are  comprised,  and 
there  seems  to  be  no  particular  reason  why  mining  operations  should  not  be 
started  again  in  this  area.  The  essential  condition  is  the  erection  of  pumping- 
engines,  as  it  is  calculated  that  about  2  tons  of  water  will  have  to  be  pumped 
from  the  strata  for  every  ton  of  ore  extracted.  The  deeper  down  the  workings 
are  carried,  the  more  likely  are  they  to  be  extended  in  a  south-westerly  direc- 
tion. The  paper  is  largely  devoted  to  the  explanation  of  how  it  comes  about 
that  the  sands  here  are  heavily  watered,  and  to  calculations  of  the  quantity 
of  water  that  would  have  to  be  dealt  with.  L.  L.  B. 


MANGANIFEROUS  MINERALS  OF  THE  UPPER  PYRENEES,  FRANCE. 

Sur  les  Mineraux  des  Gisements  mangane'siferes  des  Hautes-Pyrenees.  By  A. 
Lacroix.  Bulletin  de  la  Society  Francaise  de  Mindralogie  1900,  vol.  xxiii., 
pages  251-255. 

The  Devonian  shales  and  limestones  of  the  Serre  d'Azet  are  impregnated 
with  rhodonite,  friedelite  and  dialogite,  passing  at  the  outcrop  into  man- 
ganite,  which  itself  decomposes  into  polianite  (pyrolusite).  Workings  have 
long  been  opened  up  in  these  deposits,  some  on  the  Louron  valley  side  of  the 
massif,  at  Adervielle,  others  on  the  Aure  valley  side,  at  Vielle-Aure. 

At  Adervielle,  the  rhodonite  and  dialogite  form  compact  rocks,  banded 
like  the  barren  limestones.  The  author  is  especially  interested  in  certain 
veins  about  ^  inch  thick,  of  pink  spathic  dialogite,  and  describes  the  various 
minerals  associated  with  it,  among  which  is  tephroite.  The  fissures  of  the 
manganiferous  rocks  are  often  encrusted  with  crystals  of  hyaline  quartz  and 
albite. 

At  Vielle-Aure,  friedelite  is  more  abundant,  and  with  it  are  associated 
beautiful  little  crystals  of  grossularian  garnet.  On  the  waste-heap,  the  author 
found  large  rhombohedra  of  lilac-pink  dialogite  which,  for  size,  can  only  be 
matched  by  those  from  Alicante  county,  Colorado. 
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The  manganese  oxides  of  both  of  the  above-mentioned  ore-deposits  are 
mostly  earthy  or  compact :  sometimes,  however,  they  contain  geodes  encrusted 
with  crystals  of  steel-grey  manganite.  L.  L.  B. 


CARBONATED  IRON-ORE  OF  NORMANDY. 

JVote  su7-  le  Mineral  de  Fer  carbonate  de  Normandie  ei  sur>  la  Calcination  des 
Carbonates  de  Fer  au  Four  a  Cure.  By  L.  Pralon.  Annalea  dea  Mines, 
1901,  series  9,  vol.  xi.r.,  pages  125-148,  with  a  map  and  4  sections  in  the  text. 

The  existence  of  iron-ores  in  Normandy  and  Britanny  has  been  known  for 
untold  generations,  and  the  traces  of  ancient  workings  and  derelict  foundries 
are  noticeable  in  more  than  one  locality.  The  most  considerable  ore-deposits 
are  of  Silurian  age,  and  consist  in  some  cases  of  specular  iron-ore  and  mag- 
netite (as  near  Segre  in  Anjou),  or  of  red  haematites  (as  at  St.  Remy,  May-sur- 
Orne,  and  St.  Andre  in  Lower  Normandy).  Disseminated  more  or  less  irregu- 
larly all  over  the  area  are  deposits  of  hydrated  haematite  or  limonite,  some  of 
which  are  also  of  Silurian  age,  but  the  greater  number  are  of  much  more 
recent  origin.  The  limonites  are  especially  abundant  in  Northern  Britanny 
(department  of  Ille-et-Vilaine),  as,  for  instance,  in  the  neighbourhood  of 
Redon.  A  good  deal  of  prospecting  and  exploration-work  has  been  done  of 
late  years  among  the  limonites  of  Camoel,  etc. ;  but  without  any  result  of 
practical  importance,  on  account  of  the  great  dissemination  and  extreme 
irregularity  of  the  deposits. 

The  only  considerable  mine  that  is  at  wort  on  the  Silurian  iron-ores  of 
Normandy,  is  the  St.  Remy  mine,  in  the  Calvados,  which  produces  annually 
from  80,000  to  100,000  tons  of  splendid  red  haematite;  this  contains  a  suffi- 
cient percentage  of  phosphorus  to  be  suitable  for  the  Thomas  process.  The 
neighbouring  mines  of  May-sur-Orne  and  St.  Andre  yield  a  very  small  output : 
the  ore  is  much  poorer  in  iron,  contains  more  silica,  and  makes  more  w-aste  in 
mining.  At  Segre,  at  the  other  end  of  the  Silurian  belt,  until  within  recent 
years,  several  thousand  tons  of  magnetite  and  spectilar  ore  were  got :  but  the 
Segre  ore  is  of  so  compact  a  nature,  and  so  highly  siliceous,  that  it  is  extremely 
unsuitable  for  the  blast-furnace,  and  the  author  believes  that  this  mine 
will  have  to  be  abandoned. 

At  Bourberouge,  near  Mortain,  some  spasmodic  attempts  have  been  made 
at  working  limonites  apparently  of  Silurian  age,  and  mining  concessions 
granted  for  working  iron-ores  at  Jurques  and  Halouze  in  Lower  Normandy 
have  been  scarcely  utilized. 

Such  was  the  state  of  affairs  when  the  Denain  and  Anzin  Company,  in 
search  of  a  richer  ore  than  that  of  Lorraine,  but  suitable  for  mixing  with  it, 
started  to  explore  methodically  the  Silurian  strata  of  Normandy  with  the  hope 
of  finding  another  such  deposit  as  that  of  St.  Remy.  But  in  seeking  for 
haematite  they  discovered  ores  consisting  almost  entirely  of  carbonate:  the 
exploration-work  was  carried  on  by  means  of  nine  shafts,  etc.,  dotted  along 
the  entire  Silurian  belt  from  Le  Chatellier  near  Halouze  to  the  ridge  of  ITont- 
en-Geraume.  It  proved  that  th'e  limonites,  the  mining  of  which  formed  the 
object  of  the  old  workings,  were  really  the  decomposition-product  of  an 
oolitic  carbonate  of  iron,  forming  a  bed,  6+  to  8  feet  thick,  regularly  inter- 
stratified  between  the  Armorican  Grit  and  the  Calymene-sh&les.  The  ancient 
miners  had  simply  worked  the  limonites,  opencast,  to  depths  of  50  and  60  feet  or 
so.  In  the  neighboiirhood  of  the  granites,  the  eruption  of  which  appears  to  have 
been  the  originating  cause  of  the  tectonic  disturbances  in  this  area,  the  oolitic 
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carbonate  is  seen  to  be  metamorphosed  into  red,  compact,  anhydrous  haematite, 
absolutely  identical  with  the  ore  of  St.  Remy.  A  sample  of  ore  from  one  of 
the  localities  (La  Ferriere-aux-Etangs)  midway  between  Halouze  and  Hont- 
en-Gcraume  was  analysed  at  Denain :  it  is  a  so-called  salard,  or  carbonate, 
partly  decomposed  by  infiltration  of  air  and  surface-waters.  The  chief  per- 
centages are  as  follows: — Carbon  dioxide,  138;  protoxide  of  iron,  2759;  per- 
oxide of  iron,  30-66;  silica,  14*8;  alumina,  2-61;  lime,  2'90;  and  phosphoric 
acid,  146.  By  simple  roasting  it  seems  that  the  ordinary  carbonate-ore  can 
be  improved  from  a  tenour  of  about  40  per  cent,  of  iron  to  one  of  54  per  cent., 
and  is  then  extremely  suitable  for  combination  in  the  blast-furnace  with 
Lorraine  ores.  The  knowledge  of  this  fact  has  already  brought  into  the  field 
a  number  of  competitors  eager  to  share  with  the  Denain  and  Anzin  Company 
the  privilege  of  working  the  Xornian  deposits. 

Anything,  however,  at  all  comparable  with  the  great  series  of  iron-ore 
beds  of  Lorraine  is  not  to  be  looked  for  in  the  area  here  described.  The 
ferruginous  oolite  of  Xormandy  appears  to  consist  of  only  one  bed,  the  maxi- 
mum thickness  of  which  does  not  far  exceed  8  feet :  though,  in  places,  the 
repetition  due  to  folding  gives  it  a  greater  apparent  thickness.  In  other 
localities,  the  ore-bed  is  tilted  on  end,  faulted,  and  shattered  by  tectonic  dis- 
turbances. Elsewhere,  it  thins  out  to  such  an  extent  as  not  to  repay  working, 
or,  as  at  Jurques,  it  sometimes  becomes  so  highly  siliceous  as  to  lose  all 
industrial  value.  But  what  ore  is  of  value  is  richer  than  that  of  Lorraine, 
and  the  geological  position  of  the  deposits  may  be  compared  with  that  of  the 
iron-carbonates  of  the  province  of  Leon  in  Spain,  which  are  interbedded  with 
Silurian  shales  startlingly  similar  to  the  Calymene-ska\es  of  Normandy. 

The  Norman  carbonates,  thanks  perhaps  to  the  siliceous  gangue  which  may 
be  said  to  "  give  them  backbone,"  do  not  crumble  unduly  on  handling  in  th& 
mine  or  in  the  course  of  preliminary  roasting.  The  amount  of  fuel  that 
should  be  used  is  small,  and  the  author  cites  with  approval  the  system  adopted 
by  the  Sommorostro  Company,  who  burn  rather  less  than  22  pounds  of  coal  for 
every  metric  ton  of  calcined  ore  or  17  pounds  per  ton  of  raw  ore.  The  cal- 
cining-furnace  must  be  of  moderate  dimensions,  and  the  free  circulation  of  air 
through  the  mass  should  be  favoured  by  arranging  for  its  inflow  at  the  base 
and  below  the  floor. 

The  author  does  not  expect  any  metallurgical  industry  of  importance  to 
arise  in  Lower  Normandy,  but  thinks  that  the  use  of  the  Norman  iron-orea 
as  an  enrichment  for  the  Lorraine  ores  will  make  the  ironworks  of  the  north 
of  France  largely  independent  of  the  ores  hitherto  imported  from  abroad. 

L.  L.  B. 


LIME-PHOSPHATES  OF  PICARDY,  FRANCE. 
Les  Phoiphat'i  de  Chaux  dt  Picardie.     By  J.  Gosselet.     Livrtt-guidt  du  VIII.  t 

Congres  geologique  internationa  1 ,  Excursion  No.  16,  pages  11-20,  with  figures 

in  the  text. 
In  Picardy,  phosphates  of  lime  occur  in  the  form  (1)  of  phosphatized  chalk, 
and  (2)  of  phosphatic  sand.  The  deposits  are  of  limited  extent,  and  following 
them  along  for  a  certain  distance  one  soon  notes  a  progressive  diminution  in 
the  grains  of  phosphate  and  a  gradual  passage  into  ordinary  chalk  (the  horizon 
is  that  of  Belemnitella  quadrata).  So  too  there  is,  as  a  rule,  a  gradual  im- 
poverishment in  any  given  deposit  from  the  base  upwards.  As  there  is  occa- 
sional interbedding  of  rich  and  barren  strata,  it  is  evident  that  the  process 
of  phosphatization  was  intermittent.     Speaking  generally,   the  phosphatized 
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chalk  occurs  in  ellipsoidal  basins  varying  in  diameter  from  30U  to  10,000  feet, 
and  at  the  same  time  the  deposits  are  lenticular.  At  the  base  is  nearly  always 
a  conglomerate  of  chalk-nodules  rich  in  phosphate.  This  is  described  in 
detail,  as  also  the  underlying  hard  bed  with  its  brown  patinated  crust  (the 
hard  bed  has  in  many  instances  been  eroded  away).  The  history  of  the 
genesis  of  the  phosjmatized  chalk  is  summed  up  as  follows:  — 

(1)  Pause  in  the  sedimentation  of  the  white  chalk. 

(2)  Penetration  of  its  surface  by  a  phosphate-of-linie  solution  which  hard- 
ened it  and  altered  it  into  a  richly  phosphatized  chalk. 

(3)  Emergence  (or  lixiviation?)  of  the  hardened  surface.  Dejiosition  of  a 
[brown]  crust  of  phosphate  of  lime,  with  encrustation  of  organisms  {Ostrea, 
Spondylus,  Serpula,  etc.). 

(4)  Formation  of  a  breccia  or  pseudo-conglomerate  at  the  expense  of  the 
hard  bed.     Continuation  of  the  encrusting  process. 

(5)  Perforation  by  large  boring-organisms.  Destruction  and  redeposition  of 
much  of  the  hard  rock.  Formation  of  a  conglomerate  and  deposition  of  phos- 
phatized chalk. 

(6)  Deposition  of  normal  [phosphatized]  chalk. 

The  phosjjhatic  sand  is  almost  entirely  made  up  of  little  grains  of  phosphate 
of  lime.  It  forms  a  layer  on  the  walls  of  pockets  in  the  phosphatized  chalk,  or 
even  in  the  lower  white  chalk.  The  middle  of  the  pocket  is  generally  filled 
by  loam,  or  clay-with-flints,  and  sometimes  there  is  a  little  Tertiary  sand 
between  the  loam  and  the  phosphatic  sand.  The  last-named  is  no  doubt  the 
outcome  of  the  chemical  action  of  rainwater,  charged  with  carbonic  acid,  on 
the  phosphatized  chalk.  The  pockets  dissolved  out  of  the  chalk  vary  in  depth 
to  a  maximum  of  33  feet:   they  are  often  in  close  juxtaposition. 

Sections  are  figured  and  described  of  the  deposits  at  Etaves,  Mcricourt, 
Templeux  le  Guerard,  Hem-Monacu  and  Haravesnes.  In  the  first-named 
the  phosphatic  sand  has  been  worked  out,  but  brown  chalk  containing  from  25 
to  50  per  cent,  of  phosphate  remains.  At  the  other  localities  three  or  more 
bands  of  richly  phosphatized  chalk  are  being  worked.  No  statistics  of  output, 
etc.,  are  given  in  this  paper.  L.  L.  B. 
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II.— BAROMETER,  THERMOMETER,  Etc.,  READINGS  FOR 
THE  YEAR  1900. 


By    M.    WALTON    BKOWN. 


The  barometer,  thermometer,  etc.,  readings  have  been  supplied  by 
permission  of  tho  authorities  of  Glasgow  and  Kew  Observatories,  and  give 
some  idea  of  the  variations  of  atmospheric  temperature  and  pressure  in  the 
intervening  districts  in  which  mining  operations  are  chiefly  carried  on  in 
this  country. 

The  barometer  at  Kew  is  34  feet,  and  at  Glasgow  is  180  feet,  above 
sea-level.  The  barometer  read'ngs  at  Glasgow  have  been  reduced  to  32 
feet  above  sea-level,  by  the  addition  of  0"150  inch  to  each  reading,  and  the 
barometrical  readings  at  both  observatories  are  reduced  to  32°  Fahr. 

The  statistics  of  fatal  explosions  in  collieries  are  obtained  from  the 
annual  reports  of  H.M.  Inspectors  of  Mines,  and  are  a'so  printed  upon 
the  diagrams  (Plates  XX.  and  XXI.)  recording  the  meteorological 
observations. 

The  hours  from  midnight  until  12  noon  are  a.m.,  and  from  noon  until 
midnisrht  are  p.m. 


Table  I. — Summary  of  Explosions  op  Fire-damp  or  Coal-dust  in  the 
several  Mixes-inspection  Districts  during  1900.* 


Fatal  Accidents. 


Non-fatal  Accidents. 


Mines-inspection  Districts. 

No. 

Deaths. 

Injured. 

No. 

Injured. 

Durham     ... 

0 

0 

0 

7 

13 

Ireland 

0 

0 

0 

0 

0 

Liverpool  ... 

1 

8 

2 

2 

8 

Manchester 

0 

0 

0 

0 

0 

Midland    ... 

1 

2 

2 

7* 

a 

Newcastle-upon-Tyne 

2 

r> 

10 

7* 

9 

Scotland,  East     ... 

C 

8 

0 

30 

38 

Do.       West 

8 

14 

7 

27 

35 

South  Wales 

3 

1 

1 

23 

40 

South-Western    ... 

0 

(i 

0 

2 

2 

Staffordshire.  North 

0 

0 

0 

5 

9 

Do.            South 

3 

3 

1 

10 

11 

Yorkshire 

Totals      

1 

1 

1 

8 

8 

25 

45 

29 

128* 

178 

Including  explosions  by  which  no  persons  were  injured. 
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Table  II.— List  of   Fatal  Explosions  of    Fire-damp   or    Coal-dust  in 
Collieries  in  the  several  Mines-inspection  Districts  during  1900. 


No.  of 

1900. 

Colliery. 

Mines-inspection 
District. 

Deaths. 

Persons 
Injured. 

Jan.      8, 

30    a.m. 

Niddrie 

Scotland,  East 

1 

1 

Feb.    12, 

1-0    p.m. 

Carbarns 

Do. 

3 

1 

»       22, 

11-0    a.m. 

Glespin          

Do. 

2 

Mar.      8, 

8-0       „ 

Himley 

Staffordshire,  South 

0 

„       12, 

9-30     „ 

Pumpherston        (oil- 

shale 

Scotland,  East 

0 

.,       25, 

11-0    p.m. 

Dumbreck(No.2  Tit) 

Scotland,  West 

0 

,,       26, 

615  a.m. 

Cowdenbeath 

Scotland,  East 

1 

April     7, 

045     „ 

CadleyHill 

Midland 

2 

„        9, 

2-0    p.m. 

Walsall  Wood 

Staffordshire,  South 

1 

„      12, 

815  a.m. 

Holytown(No.l2Pit) 

Scotland,  West 

2 

2 

May    28, 

8-30     „ 

Clynhebog    ... 

South  Wales 

2 

1 

June   10. 

6-45  p.m. 

Clynmil  Drift 

Do. 

0     i 

„      22, 

3-0    a.m. 

Garvv  Fechan 

Do. 

0 

»      29, 

5-0      ., 

No.  3.  Old  Boston    .. 

Liverpool 

2 

Aug.    12, 

10-30  p.m. 

Tannochside    (No.    3 

Pit)          

Scotland,  West 

1 

,.       17. 

1-30     „ 

Portland  (No.  5  Pit) 

Do. 

2 

Sept.     3, 

530  a.m. 

Kenmuirhill    (No.    2 

1 

Pit)          ...    "     ... 

Do. 

0 

Oct.      3, 

1-30     „ 

Hattonrigg   (Nos.     3 

and  4  Pits) 

Do. 

0 

9, 

30       .. 

Fieldhouse    ... 

Yorkshire 

1 

Nov.    16, 

11-30    „ 

Preston 

Newcastle-upon-Tyne 

9 

-       24, 

11-0      „ 

GilmJlnscroft  (No.  4 

Pit)          

Scotland,  West 

(I 

„       30. 

11-30  p.m. 

Dechmont  (No.  1  Pit) 

Do. 

2 

Dec.      3, 

11-30     „ 

Oatlands 

Newcastle-upon-Tyne 

1 

9, 

11-45     „ 

Hamstead 

Staffordshire,  South 

0 

ii      28, 

12-30     „ 

Ross   ... 

Scotland,  East 
Totals 

0 

45 

29 

Table  III. — List  of  Non-fatal  Explosions  of  Fire-damp  or  Coal-dust  in 
Collieries  in  the  several  Mines-inspection  Districts  during  1900. 


No.  of 

1900. 

Colliery. 

Mines-inspection 

Districts. 

Persons 
Injured. 

Jan. 

13, 

8-30  p.m.... 

Silverdale  (Holly  Wood 

Pit    ... 

Staffordshire,  North  ... 

1 

18, 

10-0    a.m.... 

South  Durham 

Durham 

3 

22, 

2-30  p.m.... 

Do. 

Do 

2 

26, 

6-30  a.m.... 

Cwmteg 

South  Wales    ... 

1 

27, 

7-0       „    ... 

Byers  Green 

Durham 

1 

29, 

10-0        „    .. 

Auchenharvie(No.  5  Pit) 

Scotland,  West 

1 

Feb. 

6, 

90       „    ... 

Blackwell  (B  winning) 

Midland             

1 

>) 

6, 

9-30      „    ... 

Philpstoun   (oil-shale) 

Scotland,  East 

1 

„ 

9. 

1-30  p-m.... 

Graig     ... 

South  Wales    

2 

13, 

1-0    a.m.... 

Auchencruive      (Moss- 

blow  No.  1  Pit)     ... 

Scotland,  West 

1 

., 

13, 

7-30     „    ... 

Rowley  Station 

Staffordshire.  South  ... 

1 

,. 

16, 

6-50     „    ... 

Barblues 

Scotland,  East 

1 

17, 

11-30     „    ... 

High  Hazels     . 

Yorkshire 

1 

') 

19, 

90       „    ... 

Woodhall  (No.  1  Pit) 

Scotland,  West 

1 

»> 

19, 

12-0    noon... 

Gilmilnscroft    (No.      4 

Pit) 

Do 

1 

» 

20, 

8-30  a.m.... 

Afton  (No.  1  Pit) 

Do 

2 
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Table  III. — Continued. 


1900. 

Colliery. 

Mines-inspection 

Districts. 

No.  of 

Persons 
Injured 

Feb. 

21, 

5*0    p.m... 

Avondale          

Scotland,  East 

1 

23, 

11-0    a.m.... 

Coppice 

Staffordshire,  South  ... 

1 

. 

27, 

7-0      „    ... 

Craighead  (No.  2  Pit) 

Scotland,  West 

2 

Mar. 

1, 

1*15  p.m.... 

Westminster    ... 

Liverpool 

6 

., 

4, 

7-30  a.m.  . . 

Clynmil 

South  Wales    ... 

1 

,» 

13, 

8-0    p.m.... 

Gospel  Oak 

Staffordshire,  South  ... 

1 

15, 

1230     „    ... 

Roman      Camp       (oil- 

shale) 

Scotland,  East 

1 

n 

21, 

2-30     „    .'.. 

Park  Hall         

.Midland 

1 

., 

23, 

2-0    a.m.  . 

Park  Mill         

Yorkshire 

1 

., 

27, 

9-0       „    ... 

Allanshaw 

Scotland,  East... 

1 

28, 

1045     „    ... 

Liverton       (ironstone) 

Durham 

1 

April 

3, 

7-50  p  m.  . 

Laugley  Park  ... 

Do.                

2 

3, 

12-0    noun 

Onllwvn 

South  Wales    ... 

1 

,. 

4, 

5'0    a.m.... 

Kenmuirhill  (No.  2  Pit) 

Scotland,  West 

1 

6, 

9-0      „    ... 

Tydderwen 

South  Wales    ... 

1 

12, 

7-0    p.m.... 

Garw  Fechan  ... 

Do.               

1 

18, 

230  a.m.... 

Newton  (No.  1  Pit)    ... 

Scotland.  West 

1 

.. 

26, 

3-30    „    ... 

Whitfield          

Staffordshire.  North  ... 

2 

,. 

26, 

11-30  p.m.... 

Allanton 

Scotland,  East 

2 

27, 

110      ..     ... 

Carronrigg 

Scotland,  West 

1 

., 

27, 

12-0    noon 

Cwrt-y-Bettws 

South  Wales     ... 

1 

May 

1, 

1-10  p.m.... 

Pentrich 

Midland 

0 

1. 

11-0      „    ... 

Bardykes  (No.  2  Pit)... 

Scotland,  West 

1 

2, 

6'1 5  a.m 

Glentore 

Scotland,  East 

1 

2, 

6-45     .,     ... 

Camp  (No.  1  Pit) 

Scotland,  West 

1 

3. 

3-30  p.m.... 

Gueret's  Graigola 

South  Wales    ... 

1 

10, 

0*45  a.m.... 

Ravensworth        (Betty 

Pit) 

Newcastle-upon-Tyne 

2 

14, 

100      „      . 

Cwm 

South  Wales    ... 

4 

(J 

14, 

10-0      „    ... 

Dunnikier 

Scotland,  East 

1 

,, 

16, 

9-30    ,.    ... 

Blaen-cae-Gurwen 

South  Wales 

2 

.. 

16, 

110      „    ... 

Ravensworth(Shop  Pit) 

Xewcastle-upon-Tyne 

2 

22 

9-15     ,    ... 

Cannock  Chase 

Staffordshire,  South   ... 

1 

26' 

7-0     ;,   ... 

Holytown  (No.  5  Pit) 

Scotland,  West 

1 

June 

12, 

1-0    p.m.... 

Collenna 

South  Wales    ... 

1 

13, 

110    a.m.... 

Loftus  (ironstone) 

Durham            

3 

r 

15, 

9-0      „    ... 

Victoria    (No.    2     Pit) 

(ironstone)... 

Scotland,  West 

1 

16, 

1-0      .,    ... 

Emley  Moor     

Yorkshire 

1 

17, 

1 1-0    p.m.... 

Newton  (No.  1  Pit)    . . . 

Scotland,  West 

1 

18, 

50    a.m.... 

Stanton  (Nadins) 

Midland            

1 

18, 

9-0      ,.    ... 

Himley 

Staffordshire,  South   ... 

1 

22, 

11-30    „    ... 

Aldridge 

Do. 

1 

25, 

12-30  p.m.... 

Glyn      -     .     

South  Wales     

2 

27, 

10-45  a.m.... 

Ingliston  (oil-shale)  ... 

Scotland,  East 

2 

July 

5, 

10-30    „    ... 

Kenmuirhill  (No.  2  Pit) 

Scotland,  West 

1 

5, 

11-30  p.m.... 

Kilton  (ironstone) 

Durham 

1 

9, 

1-30    „    ... 

Jordan  ... 

Yorkshire 

1 

.. 

10, 

7-10  a.m.... 

Holmes  (oil-shale) 

Scotland,  East 

1 

SJ 

11, 

245  p.m.... 

Wallyford         

Do. 

1 

!» 

11, 

~'u      ,,    ... 

Kelty     

Do. 

2 

19, 

6-20  a.m.... 

Avonhead 

Do. 

1 

23, 

8-0      .,    ... 

Bar blues 

Do. 

1 

23, 

10-0      „    ... 

Varteg  Hill      

South  Western 

1 

24, 

9-0    p.m.... 

Brownyside      

Scotland,  East 

2 

25, 

4-0    a.m.... 

Collenna 

South  Wales     

4 

26, 

0-30    

Newmarket 

Yorkshire 

1 

28, 

6-30    „    ... 

Blairhall  (ironstone)  ... 

Scotland,  East 

1 

" 

30, 

6-30    „    ... 

Tirfounder 

South  Wales 

1 
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TABLE   LIT. — Continued. 


900. 

Colliery. 

Mines-inspection 

District  s, 

No.  of 
Persons 

Injured, 

July 

31 

7-30  p.m.... 

Great  Western 

South  Wales 

» 

31, 

8-0      „    ... 

Glangarnant 

Do. 

Aug. 

1 

7-30  a.m.... 

Foxtield            

Staffordshire,  North  ... 

u 

1 

5*15  p.m.... 

Pemberton  (Queen  Pit) 

Liverpool 

>! 

2 

0-30  a.m.... 

Newton  (No.  1  Pit)    ... 

Scotland,  West 

„ 

3 

10-30     „    ... 

Longvvork 

South  Wales    ... 

»> 

!'» 

7-0       .,    ... 

Cornsilloch 

Scotland,  East 

,, 

12 

10-30  p.m.... 

Ravenshall  (No.  43  Pit) 

Scotland,  West 

•J, 

H 

4*30  a.m... 

East  Holywell 

Newcastle-upon-Ty  nc 

)) 

17, 

830     .,    ... 

Brownyside 

Scotland.  East 

>1 

17 

11-20     .,     ... 

Wood  Farm 

Staffordshire,  South  ... 

,, 

17 

3'0     p.m.... 

Cannock  Chase 

Do. 

)) 

17 

12-30     .,    ... 

Portland  (Mo.  5  Pit)  ... 

Scotland,  West 

" 

22, 

5-40  a.m.... 

Pumpherston            (oil- 
shale) 

Scotland,  East 

,, 

24, 

9-15     „    ... 

South  Birtley  ... 

Newcastle-upon-Tyne 

)) 

25, 

10-0       „    ... 

Hamilton   Palace  (No. 
2  Pit)          

Scotland,  West 

>? 

25 

1-30  p.m.... 

Orbiston  (No.  1  Pit)  ... 

Do. 

„ 

27 

3-0    a.m.... 

Harrington  (No.  7  Pit) 

Newcastle-upon-Tyne 

Sept, 

4 

11-30  p.m.... 

Back  worth  (Blue  Bell 
Pit) 

Do. 

„ 

14, 

8-30  a.m.... 

High  Hazels    ... 

Yorkshire 

>i 

15, 

5-30     „    ... 

Whitehill         

Scotland,  West 

>) 

15 

12-30  p.m.... 

Cadder  (No.  17  Pit)    ... 

Do. 

>i 

20, 

730  a.m.... 

Trowell  Moor 

Midland           

ji 

28, 

5-30     

Philpstoun     (oil-shale) 

Scotland,  East 

Oct. 

3, 

8-20     „     ... 

Rowley  Station 

Staffordshire,  South   ... 

,, 

3, 

12-0   noon... 

Pumpherston(oil-shale) 

Scotland,  East 

,, 

13 

9  0    a.m.... 

Glencraig 

Do. 

!) 

17 

1-0    p.m.... 

Cannock  Chase 

Staffordshire,  South  ... 

?> 

18 

2-0    a.m.... 

Bridgeness 

Scotland,  East 

» 

22 

11-30     „    ... 

Shelton  (Rowhurst  No. 
2  Pit)          

Staffordshire,  North  .. 

») 

22 

12-30  p.m.... 

Glanwern 

South  Wales    

» 

23, 

11-30  a.m.... 

Cornsilloch 

Scotland,  East 

„ 

30 

8-30  p.m.... 

Linlithgow   (oil-shale) 

Do. 

» 

31, 

40    a.m.... 

Gorseinon 

South  Wales    ... 

NTov. 

4, 

9-0       „    ... 

Wharncliffe 

Yorkshire 

1 

M 

5, 

6-15     „    ... 

Easterhill         

Scotland,  West 

,, 

5 

7-30  p.m.... 

Clara  Vale       

Newcastle-upon-Tyne 

,, 

fi 

8-30     „    ... 

Enterkine  (No.,  9    Pit) 

Scotland,  West 

4 

,, 

11 

7-30  a.m.... 

Forkneuk  (oil-shale)  ... 

Scotland,  East 

1 

J) 

14, 

11-0       „    ... 

High  Hazels    ... 

Yorkshire 

i 

1 

15 

2-0       „      .. 

Ashton  Vale    ... 

South- Western 

1 

„ 

15 

8-15     .,    ... 

Glascote 

Midland            

2     I 

)) 

15 

ioo     »,  ... 

Plumptre 

Do 

0 

)? 

27 

8-0       „    ... 

Newton  (No.  1  Pit)    ... 

Scotland,  West 

1 

>) 

27, 

1-0     p.m.... 

Glynea... 

South  Wales    ... 

•' 

27 

8-0       „    ... 

Shelton     (Racecourse 
No.  3  Pit) 

Staffordshire,  North  ... 

n 

30 

12-30     „    ... 

Dunnikier 

Scotland.  East 

Dec. 

7, 

8-30     „    ... 

Barblues' 

Do. 

ji 

p 

745     ,,    ... 

Braichycymmer    Dar- 

ran  ... 

South  Wales    ... 

» 

12 

8-30  a.m.... 

Cwmteg 

Do. 

„ 

20 

1-20  p.m. ... 

Souterhouse  (No.  1  Pit) 

Scotland,  West 

22 

7-0    a.m.... 

Glencraig 

Scotland,  East 

,, 

25 

30    p.m.... 

Broomhouse     ... 

Scotland,  West 

>; 

27, 

9-30  a.m.... 

Empire... 

South  Wales    ... 

)j 

31, 

6-30     „    ... 

Seaneld  (oil-shale) 

Scotland,  East 

Total       

178     j 
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Table  IV.— Barometer,  Thermometer,  etc..  Reading*,  1900. 

JANUARY,  1900. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

■3§ 

o  a 

*  a 

BAROMETER                             T--- 

—  B 

o  o 

l! 

u  a 

4  A.M. 

10'A.M. 

4  P.M.   10  P.M. 

Max 

Min. 

-J 
"S       4  A.M. 

10a.m. 

4  P.M. 

10  p.m. 

Max  Min. 

0 

s* 

a 

5  f 

1 

29887 

29-910 

29-857  '  29-757 

440 

31-0 

E3E 

i 

29-748 

29-814 

29-836 

29812 

39-5    33-6 

ENE 

2    29-576 

29-524 

29511  j  29-470 

51-0 

433 

ssw 

2 

29705  |  29 

580 

29-445 

29 

388  '41-1    35 

9 

E 

3  ,  29396 

29-274 

29216   29-324 

47-4 

41-0 

s 

3 

29-319  |  29 

351 

29-494 

29 

666    41-1   37 

6 

NE 

4    29-451 

29-610 

29660  i  29729 

42-9 

370 

N 

4 

29-752-  29 

826  j  29-869 

29 

935  1  405  >  35 

8    NNW 

5    29-763 

29-882 

29-935   30012 

40-9 

370 

NNE 

5 

29-968  i  29 

977   29-930   29 

859  l  37-1   30 

2      SE 

6    30-025  ,  30-031 :  29-92-1   29760 

42-4 

29-0 

S 

6 

29-730  1  29 

595  1  29-524  '  29 

516    40-2   35 

2:      S 

7  '  29-602  !  29-747  '  29-945   30-113 

453 

35-2 

NNW 

7 

29-561 ;  29 

741 1  29-867   29 

889    411   35 

2       W 

8  .  30-166  '  30135  ''  30"  139   30-099 

47-4 

31-2 

SW 

8 

29-807  !  29 

901  ,  29-833  ,  29 

717    44-5   38 

1  •  WSW 

9  '  30-036   30098 1  30-141  ■  30-190 

469 

369 

NW 

9 

29-779   29 

832   29-875   29 

908  !  44-3    33 

3    WSW 

10    30-171    30180   30-236  '  30-344 

44-9 

359 

NW 

10 

29-998  |  30 

147  ,  30-257  ,  30 

330 '424   36 

2   WNW 

11    30-399   30-442  i  30-422  !  30419 

411 

34-5 

NNW 

11 

30326  •  30 

297  ,  30-375    30 
175   36-135    30 

270   391   34 

2     NE 

12    30-404   30-426  |  30-379  !  30-370 

40-4 

323 

SE 

12  1  30-209  I  30 

140   47-1    38 

5|    SW 

13    30-321  i  30258  i  30-149  ,  30093 

372 

28  3 

S 

13  ;  30-063  !  29 

952-1  29-799   29 

787144-3   41 

3        S 

14    30-034   30-036   29"959   29-899 

36-8 

279 

S 

14    29-768129 

729  S  29579    29 

373   43  7    40 

4     SSW 

15  !  29715   29534   29"440   29"527 

45-3 

311 

SSW 

15    29-198|29 

152   29-184  '29 

218!  44-9   34 

6        W 

16  j  29-504   29432   29"498 

29649 

460 

37-0 

SW 

16    29207129 

269  !  29-346  '  29 

418   401    35 

2    WSW 

17    29629    29-525  '  29482 

29573 

50-1 

37  1 

SW 

17  ,  29-394  !  29 

313   29-235  j  29 

229   41-5   36 

2      SE 

18  I  29-720   29-901 '  30-070 

30-236 

45-2 

35-1 

WNW 

18  !  29-479    29 

747  ,  29935  .  29 

975   41-3    35 

1       W 

19    30-288  '  30-246    30122  1  30-016 

48-6 

313 

SSW 

19    29-804  :  29 

531 !  29-581    29 

705   47-9   138 

i ;  wsw 

20    30-101 ,  30195  ;  30-178    30'255 

46-7 

29-8 

w 

20    29831  !  29 

931    29-974  1 30 

046    43-5    37 

2       W 

21  1  30-270 !  30-193  j  29966   29"904 

50-3 

28-0 

NNW 

21  !  30-013   29 

820   29-563   29 

702  \  44  2  ;  37 

6:      S 

22  !  30-046  -  30  067   30-004   30"047 

49-9 

42:4 

SW 

22  '  29-687  |  29 

495 

29  537!  29 

612  !  51-2  !  39 

3       W 

23    30-046 '  30110    30-079  i  30'053 

51-2 

46-6 

WSW 

23  j 29-650  |  29 

720 

29-816 

29 

784    50-2    47 

4    WSW 

24    29928 !  29760   29652  1  29"924 

530 

42-6 

SW 

WSW 

24  ;  29-626  ]  29 

+67 

29-462 

29 

610  '  48-1 ;  38 

9    SSW 

25    30-095 !  30-283   30  341  1  30-387 

49-8 

41-0 

25  :  29844  ,  3p 

020 

30-083 

30 

043   479   37 

1    WSW 

26   30-314  I  30-162   29"975  1  29-911 

49-2 

41-0 

SW 

26  '29-877'  29 

577 

29-621 

29 

611    47-5i33 

6      W 

27    29-823 ,  29-662  ;  29422  |  29-391 

42-1 

34-2 

sw 

27  !  29  461    29 

33" 

29-292  !  29 

244    38-0    34 

11     W 

28   29-317  '  29-263   29-305  1  29"462 

38-3 

32  0 

N 

28    29-236 :  29 

483 

29-685   29 

874 '39-3    31 

9'  NNE 

29    29-645   29742  1  29716 

29690 

39  "9 

35-4 

N 

29  1  29-950   29 

924 

29-924   29 

954  !  39-4  ;  34 

1      NE 

30    29672   29664   29657 

29-700 

39-2 

•36  8 

NNE 

30    29-890   29 

916 

29-988   30 

006 1  38-3    34 

3    ENE 

31  1 29-732  |  29793   29779 

29-779 

397 

351 

NE 

31  1  29974 1  29-981 

29-925  ,  29-839  |  37  9  1  34-8       NE 

FEBRUARY,  1900. 


■  1 

29735 

29705  i  29-643 

29-633 

35-8 

33-3 

E 

1 

! 
29-727  [  29699 

29-647   29-771 

363  303 

NE 

2 

29-626 

29680  !  29709 

29-726 

37-1 

32-6 

NE 

2 

29847   29913 

29911  1  29932 

343   26-1 

S 

3 

29731 

29-761    29-746 

29761 

34-6 

32-8 

N 

3 

29-920   29-968 

29-926  !  299U9 

348   28-3 

E 

4 

29734 

29-707  ;  29-639 

29-628 

36-4 

32-8 

N 

4 

29-852   29-803 

29736  i  29741    37"0   28-8 

N 

5 

29-601 

29-599  ;  29  570 

29-587 

37  1 

32-9 

N 

5 

29-714   29-739    29717  |  29  776   358   25-6 

SSW 

6 

29-624 

29-733   29777 

29-855 

384 

30-1 

NNE 

6 

29-831  i  29-911  1  29911  !  29915   34"3   28T 

N 

7 

29883 

29-892   29836 

29-841 

34-2 

24-8 

N 

7    29-819   29-783  j  29752  1  29-803   32-1  j  25-0 

NW 

8    29-883 

29-970   29-975 

30-018 

341 

21-6        N 

8  '  29-839  '  29-872    29'839    29-851    34T  ,  19-4 

ENE 

9 

30012 

29-996   29-937 

29-922 

321 

19-0      NE 

9  ,  29-822  i  29-828    29766   29-731   325   28-1 

E 

10 

29836 

29-752   29532 

29-241 

363 

19-51      S 

10  :  29-695  ,  29-646  j  29'5U  '  29-425  !  29-4  !  19-2 

NNE 

11 

29095 

29221   29-410 

29493    36-0 

24-3  WNW 

11    29-315  I  29-284    29-270  i  29-282  ',  30-2    152 

W 

12 

29463 

29-396   29-350 

29449  1  382 

19-1 

W 

12  '  29-253   29-223    29-204  '  29236  '  353   15-3 

S 

13 

29-569 

29589  ,  29-359  |  29-079  1  36-1 

24-9 

E 

13    29-300   29-364    29-380  i  29428   38-1  1 31-9 

SSW 

14 

29T64 

29679   29-980   30-085   38"2 

26-8 

NNW 

14  :  29-522    29-686  !  29761  i  29761    385  '<  263 

E 

15 

30-012   29846   29425  1  29-140 

45-4   29-0 

SE 

15    29-693   29-508  |  29-057  '  28-551    3S9   326 

SE 

16 

29-046 

29-207  i  29-409  |  29-424 

471   38-3 

W 

16    28-486   28-634 

28-815   28860.  42-1    338 

WSW 

17 

29242 

29-212   29-013   29-132 

47-2 

370 

SSW 

17    28721  ]  28799 

28863    28938   43"0  ,  363 

W 

18 

29-243 

29-333   29-254 '29-106 

483 

33-7 

SW 

18    28915  !  28-984 

28-921 1  28-800  ;  43-6  ,  36-0 

SW 

19 

28934 

28-708   28  510   28507 

51-5 

42-2 

SW 

19    28-695  :  28-540 

28-428  !  28434  ;  38'2  '  352 

E 

20 

28708 

28758  28-839  i  29-071 

47-1 

35-9 

SW 

20  ,  28-540  '  28-712 

28-914 

29T12  i  39-3   30-6 

N 

21 

29-286 

29504   29598   29-576 

43-3 

33-6 

W 

21  '  29-242   29-355 

29-401 

29-343  I  38-9  '  29-9 

WNW 

22 

29-400 

29-368  ,  29-436  1  29589 

53-5 

40-0 

WSW 

22  i  29-198  j  29-187 

29-240 

29-358  i  36-6   29-4 

E 

23 

29  563 

29-560   29-605 

29651    55-7 

41-7 

SW 

23  !  29-310  :  29-195 

29-126 

29-258!  49-9   35-6 

SSE 

24 

29-644 

29-698   29-708 

29762   56-3 

49-2 

S 

24  |  29-378   29460  [  29-516 

29605   49-8   43-3 

SW 

25 

29  683 

29-774   29798 

29767 

54-9 

490 

SSW 

25  i  29-668  j  29761  |  29808 

29-885   47-1  139-4 

NE 

26 

29-613 

29-668   29-512 

29-502 

567 

45-0 

SE 

26    29-877  j  29-869  |  29795 

29748    41-1  |  340 

ENE 

27 

29-436 

29-447   29-509 

29-599 

497 

467 

NW 

27  [  29-693   29735    29-846 

29  936 

40-2  1  34-9 

ENE 

28 

29682 

29-856   29945 

30051 

478 

38-6 

NE 

28  :  29-095  I  30-114    30-181 

30-263 

43-1    35-3 

ENE 

i             i 

60  BAROMETER,  THERMOMETER,  ETC.,  READINGS,  1900. 

MARCH,  1900. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

o  H 

Barometer. 

Tempera- 
ture.' 

4  A.M. 

10  a.m. 

4  P.M. 

10  P.M. 

Max 

Min. 

°-3 

2  o 

4  A.M. 

10  A.M. 

4  p.'m.  [10  p.m. 

Max 

Min. 

-t->  cS 

K  a 

ft 

OS 

a 

5'S 

1 

30-069 

30176 

30  228 

30-326 

413 

33-8 

NE 

i 

30-315 

30390 

30-414    30433 

414 

359 

ENE 

2 

30;282 

30-265 

30-209 

30 

229 

421 

333 

N 

2 

30-389 

30  370 

30  256 !  30-224 

446 

29-6 

W 

3 

30191 

30193 

30-152 

30 

148 

43- 1 

36-9 

NW 

3 

30-213 

30-222 

30208 

30-235 

430 

357 

NE 

4 

30  107 

30-140 

30115 

30 

125 

40- 1 

357 

NE 

4 

30  238 

30242 

30205 

30224 

43-4 

30-5 

WbW 

5 

30-114 

30185 

30-225 

30 

278 

39-9 

36-3 

NNE 

5 

30-221 

30258 

30-266 

30294 

40-8 

33  31   ESE 

6 

30-272 

30-295 

30-274 

3o 

286 

397 

37-7 

N 

6 

30-288 

30261 

30227 

30-260 

453 

36-1      NW 

7 

30271 

30-280 

30-241 

30 

252 

42  2 

354 

NNW 

7 

30-248 

30-267 

30-209 

30-206 

42-8 

30-9    WNW 

8 

30"2<:6 

30-251 

30-207 

30 

216 

419 

38  3 

N 

8 

30-195 

30213 

30200 

30-221 

40-3 

32  4      NE 

9 

30-185 

30-206 

30-173 

30 

230 

469 

37-7 

E 

9 

30-197 

30-215 

30199 

30-241 

413 

363        E 

10 

3023  i 

30-268 

30-220 

30 

2-12 

542 

38-4 

E 

10 

30-242 

30269 

30-219 

30  239 

461 

333 

W 

11 

30-200 

30217 

30193 

30 

278 

521 

38-9 

NE 

11 

30211 

30-231 

30-209 

30-294 

52-2 

33-5 

WNW 

12 

30  337 

30-440 

30-398 

30 

456 

560 

34-8 

N 

12 

30-338 

30-379 

30-354 

30334 

48-4 

38-1 

WNW 

13 

30-393 

30-465 

30-510 

30 

tj2ti 

4- 4 

377 

NE 

13 

30-403 

30-531 

30-588 

30627 

491 

39-5 

NNW 

14 

30-587 

30-567 

30-487 

30 

147 

52  0 

345 

N 

14 

30575 

30-561 

30412    30-303 

504 

41-9 

WNW 

15 

30316 

30157 

29-935 

29 

770 

49- 1 

421 

W 

15 

30-097 

29-813 

29-617  1  29-507 

48-6 

34- 1 

W 

16 

29-580 

29-542 

29-510 

29 

512 

436 

324 

NW 

16 

29-473 

29-484 

29-507   29-515 

37-3 

304 

NW 

17 

29-486 

29-484 

29-458 

29 

496 

40-0 

279 

NW 

17 

29-476 

29-462 

29-411 

2y-429 

37-8 

283 

E 

18 

29-495 

29-493 

29  377 

29 

288 

42-2 

249 

SE 

IS 

29-420 

29-440 

29-387 

29-398 

38-0 

26-1 

E 

19 

29191 

29-253 

29-304 

29 

355 

46-1 

333 

S 

19 

29-320 

29-275 

29-258 

29-430 

38-3 

28-4 

NE 

20 

2y447 

29605 

29-697 

29 

789 

521 

36-0 

ssw 

20 

29-518 

29613 

29-781 

29-898 

39-4 

32-2 

ENE 

21 

29-779 

29-760 

29-672 

29 

587 

47-2 

.34-2 

NE 

21 

29902 

29-905 

29-850 

29-872 

39-6 

360 

ENE 

22 

29476 

29-474 

29-473 

29 

507 

46-0 

39-9 

NE 

22 

29-878 

29-886 

29-900 

29971 

39-8 

36-3 

E 

23 

29652 

29-796 

29-843 

29 

913 

45-8 

36- 1 

NE 

23 

30025 

30-106 

30  124 

30-134 

421 

372 

E 

24 

29-895 

29-908 

29-892 

29 

941 

419 

351 

NNE 

24 

30-114 

30-146 

30-142 

30-153 

40-8 

36:1 

E 

25 

29-909 

29-900 

29-808 

29 

75'J 

413 

35-3 

N 

25 

30-084 

29  956 

29-859 

29-855 

42  8 

28-9 

WNW 

26 

29-683 

29-678 

29  653 

29 

680 

41  2 

32-7 

N 

26 

29-820 

29-824 

29-783 

29783 

40-4 

310 

NNE 

27 

29-670 

29-690 

29  640 

29 

61? 

41-3 

33-3 

NW 

27 

29-712 

29-609 

29-442 

29-443 

393 

31-3 

SW 

28 

29-501 

29-553 

29-627 

29 

763 

42-3 

330 

N 

28 

29561 

29-717 

29-762 

29-828 

43-3 

331 

NNE 

29 

29-824 

29-814 

29-901 

29 

961 

45-4 

305 

N 

29 

29  818 

29821 

29-809 

29-97/ 

42-8 

320 

NNW 

30 

29-9S5 

30-075 

30-092 

30 

222 

46-7 

271 

NE 

30 

29919 

30-000 

30-159 

30-164 

451 

30-9 

E 

31 

30-281 

30-361 

30-330 

30371 

471 

30-0 

ESE 

31 

30-233 

30-289 

30-245 

30241 

49  9 

31-5 

WSW 

APRIL,  1900. 


1 

30-314 

30-277 

30148 

30-156 

423 

29-4 

ENE 

1 

30-177 

30- 135 

30-050 

30  071 

49-5 

353 

WSW 

2 

30-115 

30-079 

29-963 

29934 

48-8 

27-9 

WNW 

2 

30-034 

30-000 

29-916 

29-843 

467 

332 

WSW 

3 

29-838 

29745 

29-566 

29-279 

51-9 

32-6 

WSW 

3 

29-718 

29-576 

29-337 

29-201 

45-2 

39-4 

E 

4 

29215 

29  308 

29-360 

29439 

53-8 

393 

W 

i 

29-129 

29-144 

29175 

29-283 

47-1 

37-1 

WNW 

5 

29-470 

29-573 

29645 

29798 

49-7 

391 

N 

5 

29-379 

29-483 

29-600 

29-728 

47-1 

36-3 

W 

6 

29-859 

29-892 

29-777 

29-721 

52-0 

34-7 

WSW 

6 

29-738 

29-705 

29649 

29-666 

47-4 

33-9 

S 

7 

29-667 

29699 

29-722 

29-847 

48-2 

37-8 

SE 

7 

29-694 

29-801 

29-859 

29935 

466 

361 

E 

8 

29-877 

29-876 

29-841 

29-818 

47-0 

37-8 

N 

8 

29-935 

29-906 

29-805 

29736 

47-4 

329 

ESE 

9 

29746 

29  734 

29-669 

29693 

522 

30-8 

W 

9 

29-634 

29-589 

29-545 

29-518 

49-4 

401 

NW 

10 

29719 

29  755 

29-780 

29-819 

54-8 

38-9 

w 

10 

29-391 

29451 

29-532 

29-478 

491 

37  8 

NW 

11 

29-682 

29-647 

29-536 

29-404 

56-8 

43-8 

SW 

11 

29191 

29202 

29106 

29-259 

505 

39-4 

WSW 

12 

29-621 

29-795 

29767 

29-629 

57  0 

44-9 

w 

12 

29385 

29-398 

29-181 

29080 

49  3 

42-6 

SW 

13 

29-612 

29-664 

29-816 

29  986 

57-3 

45-1 

w 

13 

28-990 

29-303 

29-663 

29  790 

50-2 

396 

WNW 

14 

30-040 

30031 

30001 

30-068 

62-2 

431 

WSW 

It 

29-693 

29-575 

29  659 

29693 

53-1 

419 

w 

15 

30015 

29949 

29-882 

29-959 

55-6 

42-2 

SW 

15 

29565 

29396 

29-472 

29-430 

511 

40-9 

w 

16 

29-923 

29-869 

29-920 

30104 

54-8 

41-8 

WNW 

16 

29274 

29-570 

29742 

30-004 

529 

41-8 

WNW 

17 

30-209 

30-225 

30-177 

30-237 

521 

39-3 

WSW 

17 

29-974 

29924 

30-062 

30-189 

551 

41-6 

NW 

18 

30  293 

30-375 

30-399 

30-478 

61-1 

41-9 

NNE 

IS 

30-225 

30-285 

30335 

30-398 

526 

42-6 

W 

19 

30-518 

30-549 

30-501 

30-524 

64-2    45-4 

S 

19 

30429 

30-446 

30-429 

30430 

60-4 

46) 

SW 

20 

30520 

30510 

30-421' 

80-411 

67-9 

43-0 

SE 

20 

30-417 

30411 

30-330 

30312 

667 

449 

w 

21 

30  384 

30374 

30-264 

30-260 

734 

41-0 

SW 

21 

30290 

30-279 

30-202 

30-220 

669 

44-9 

w 

22 

30-214 

30-199 

30-102 

30-101 

71-9 

44-8 

NW 

22 

30-199 

30211 

30143 

30-138 

572 

431 

ENE 

23 

30106 

30-128 

30  043 

30-056 

60-9 

441 

NE 

23 

30-115 

30- 105 

30  034 

30-035 

61-5 

473 

W 

24 

30027 

30-016 

29-948 

29-928 

60-2 

40-7 

NNE 

24 

30-016 

30-014 

29941 

29-953 

583 

48-6 

NE 

25 

29-884 

29981 

30-060 

30- 143 

485 

36- 1 

NE 

25 

30-045 

30-112 

30-132 

30-167 

521 

38-0 

E 

26 

30-179 

30-189 

30-070 

30  023 

51-9 

31-7 

SSE 

26 

30-141 

30-070 

29-952 

29-892 

48-5 

33-8 

w 

27 

29961 

29-972 

30-011 

30  084 

50  0 

35  0 

N 

27 

29-973 

30-056 

30-042 

30-056 

52-3 

38- 1 

E 

28 

30-104 

30116 

30-002 

29-963 

51-5 

39-2 

NNE 

28 

30-004 

29-960 

29-844 

29744 

505 

37- 1 

W 

29 

29-889 

29-848 

29775 

29-766 

56- 1 

35-9 

w 

29 

29-557 

29-484 

29577 

29  654 

54-9 

430 

NW 

30 

29-747 

-9771 

29758 

29-817 

56-2 

490 

SW 

30 

29-677 

29711 

29690 

29  660 

50-8 

399 

W 

BAROMETEB,  THERMOMETER,  ETC.,  READINGS,   1900. 


61 


MAY,  1900. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

■sg 

.2 .2 

Barometer. 

Tempera- 
ture. 

.3  -A 

, 

i 

la 

4  a.m. 

10  a.m. 

4  P.M. 

10  p.m. 

Max  Min. 

~k 

4a.m. 

10  a.m. 

4p.m. 

10  p.m. 

Max 

Min. 

§■§ 

0 
1 

1 

NNW 

a 

52-3 

10 -3 

5  s 

SW 

29-887 

29-996 

30-013 

30-043 

61-0 

465 

i 

29-720 

29875 

29-879 

29-780 

2 

29-987 

29  954 

29-863 

29-812 

63-5 

421 

SW 

2 

29-600 

29-597 

29-582 

29-526 

61-2 

453 

SW 

3 

29589 

29440 

29577 

29-830 

58- 1 

43-0 

SW 

3 

29-259 

29-004 

29-009 

29-339 

531 

42-6 

SSW 

4 

29921 

29-968 

29-937 

29-916 

61-9 

447 

SSW 

4 

29-470 

29-452 

29-489 

29-523 

56-2 

421 

SSW 

5 

29-854 

29-854 

29-835 

29-816 

68-1 

504 

S 

5 

29-495 

29-537 

29-641 

29-695 

58-1 

47-4 

SW 

G 

29-747 

29-618 

29470 

29  449 

69-3 

48-3 

E 

6 

29-698 

29-679 

29-594 

29-517 

579 

422 

SE 

7 

29479 

29-582 

29601 

29-044 

64-2 

451 

SW 

7 

29-340 

29-378 

29-476 

29-581 

55-9 

449 

SSW 

- 

29:632 

29611 

29586 

29-604 

611 

424 

NNE 

8 

29-637 

29-678 

29-659 

29682 

633 

42-3 

NNE 

9 

29538 

29-540 

29614 

29736 

55-5 

492 

W 

9 

29-702 

29765 

29-861 

29-999 

54-6 

453 

E 

10 

29804 

29-922 

29-969 

30032 

52-6 

435 

NE 

lo 

30-047 

30-073 

30-041 

30056 

495- 

41-9 

E 

11 

30031 

30-038 

29-983 

30027 

563 

373 

E- 

11 

30-040 

30-041 

30-028 

30  053 

493 

38-9 

E 

12 

30-026 

30-047 

29-985 

29-978 

50-7 

446 

E 

■12 

30-057 

30-064 

30-055 

30110 

485 

373 

E 

13 

29-987 

30-Ull 

30-005 

30-035 

48-7 

400 

NE 

13 

30-152 

30-202 

--* 

o 

50-2 

35-6 

E 

11 

29-970 

29970 

29-931 

30-025 

530 

38-3 

NE 

14 

30240 

30-206 

30-141 

30-198 

56-5 

373 

NE 

15 

30-022 

30  076 

30-047 

30117 

55  1 

39-0 

NE 

15 

30-196 

30-192 

30-113 

30-145 

65-7 

39  9 

W 

16 

30085 

30101 

30-105 

30- 154 

546 

372 

N 

16 

30-182 

30-195 

30-123 

30-123 

69-8 

48-5 

s 

17 

30131 

30123 

29-999 

29-989 

63-1 

43-0 

N 

17 

30-089 

;>n.  l<7 

30041 

30-033 

591 

47-4 

WNW 

18 

29-958 

29-963 

29-953 

30-017 

552 

440 

E 

18 

3O-032 

30032 

29-989 

30-022 

54-7 

423 

NE 

19 

30026 

30-082 

30-076 

30-105 

570 

42-7 

NNW 

19 

30-027 

30034 

30-005 

29-997 

566 

38-1 

W 

20 

3C105 

30104 

30-032 

30-033 

63-9 

37-2 

WSW 

20 

29-930 

29-903 

29-877 

29-838 

56-6 

46-3 

W 

21 

29-976 

29  932 

29-864 

29-798 

62-9 

44-0 

SW 

21 

29-753 

29  669 

29465 

29-363 

52-1 

48-6 

SSE 

-■ 

29693 

29-634 

29-600 

29-609 

56-8 

50-2 

SSW 

22 

29-274 

29-264 

29191 

29-126 

55  9 

48-2 

SW 

23 

29608 

29-627 

29-659 

29-678 

60-2 

477 

SW 

23 

29-227 

29-307 

29-371 

29-461 

54-9 

46-4 

WSW 

.•1 

29-642 

29658 

29711 

29-821 

58-5 

48-2 

WSW 

24 

29-521 

29-595 

29  651 

29-768 

57-4 

41-4 

vv 

25 

29898 

29970 

29-997 

30-081 

60-1 

45-0 

NW 

25 

29-845 

29-937 

29978 

30-050 

59-4 

459 

w 

26 

30153 

30-218 

30-195 

30-250 

64-4 

43-3 

E 

26 

30082 

30-081 

30063 

30-066 

62-1 

456 

S3W 

27 

30-242 

30-234 

30-197 

30-209 

6S-7 

41-5 

SSW 

27 

30-010 

29-974 

29940 

29-899 

56-3 

50-4 

S 

28 

30-198 

30-215 

30-222 

30-284 

66-0 

50-1 

w 

28 

29871 

29-907 

30-076 

30168 

57-6 

495 

w 

29 

30-296 

30-288 

30252 

30-304 

63-9 

467 

NW 

29 

30-227 

30266 

30-277 

30-318 

641 

46-3 

NW 

30 

30301 

30-308 

30-267 

30-273 

58-1 

48-2 

N 

30 

30-332 

30-3 i9 

30267 

30-316 

64  4 

556 

E 

31 

30249 

30252 

30-224 

30233 

552 

476 

N 

31 

30-316 

30-343 

30-359 

30-399 

51-6 

47-4 

E 

JUNE,  1900. 


30-177: 
3/033 
29-965 
29-884 

29  924 
29937 
29-845; 
29-781 

29-917 
29-888  i 
?29820 ; 

29792 

29960 
30028 
30-019 
30-082 

21    29-786 

23  29749 

24  29-973 

25  29-593 

27  29  991 

28  j 29-991 

j 


30-147 
30040 
29944 
29-891 
29-934 
29-941 
29  843 
29-805 
29-946 
29-865 
29-831 
29-859 
29-892 
30-106 
29-974 
30*065 
3i.  -1.153 
30-104 
29-915 
29-748 
29773 
29-862 
29-810 
29935 
29-424 
29-860 
30018 
30019 
29942 
29-721 


30-098 

29-992 

29-886 

29-891 

29919 

29-872 

29-791 ! 

29-845 

29-933 

29-786 

29760 

29788 

29-930 

30080 

29-958 

30-064 

30-034 

30-072 

29-840 

29740 

29-668 

29-886 

29918 

29831 

29-658 

29-921 

30-005 

29965 

29866 

29-708 1 


30073 

527 

30004 

62-1  1 

,  29915 

68-8 

29-944 

73-3 

29-960 

61-6 

29-876 

72-71 

i  29-806 

64-9 

'  29-916 

659 

j  £9-947 

67-7 

29-768 

80-6 

29-825 

86-5 

29-768 

81-7 

30017 

68-8 

30  029 

679 

29-985 

677 

30-049 

70-1 

30062 

711 

30056 

72-" 

29-820 

720 

29-795 

687 

1  29-651 

611 

j  29867 

673 

29-991 

661 

29-686 

651 

29743 

041 

29  9»4 

61-2 

30020 

64-0 

|  29-980 

67-5  1 

'  29-832 

70-9 

129-682 

66-0 

48-1 
»4 
503 
49-1 
46-1 
147-8 
51-8 
516 
521 
52-8 
59- 1 
57-2 
553 
500 
55-4 
541 
557 
49-9 
.567 
541 
529 
53-0 
48-5 
507 
53-3 
51-0 
473 
517 
537 
541 


NNE 
NNE 

N 

NE 

N 

WSW 

WSW 

w 

SW 
S 

SE 
E 

SW 
SSW 
SW 
SW 
W 
WSW 
SSW 
SW 

s 


30 
30- 

3o- 
30- 
30- 

6  29- 

7  ;29- 

8  29- 

9  29- 


w 

22 

w 

23 

SW 

24 

w 

25 

WNW 

26 

NW 

27 

NNW 

2- 

SW 

29 

SW 

3" 

21  !  29- 
'"  29 
29 
29 
29 
29 
29' 
29 
29 
29 


■390  30-: 
291  30-! 
157  30- 
076  30-1 
025  301 
912  29-: 
699 '  29-i 
646  I  29-i 
686 !  29-i 
715  ,  29" 
741  29"! 
803  I  291 
768 !  29-' 
875  29-: 
P69  29-: 
-37  29"! 
800  j  29-; 
977  29-1 
849 ,  29- 
548  |  29-. 
591  29-i 
652  29-i 
603  29-' 
807  ;  29-' 
585  29-1 
777  29-1 
936  :  39"! 
943  29-! 
793  29-' 
473  29- 


•386 

30315 

30326 

61-8 

268 

30-174 

30-175 

650 

453 

123 

30-059 

30-076 

727 

43-3 

054 

29-999 

30-038 

68-7 

43-3 

010 

29-939 

29-945 

64-2 

44-9 

863 

29-782 

29752 

709 

461 

674 

29:637 

29-639 

606 

47-5 

668 

29'675 

29702 

58-3 

47-1 

670 

29-644 

29-691 

60-8 

47-7 

728 

29-683 

29-678 

7-1 

54-5 

819 

29-803 

29-788 

71-7 

56-2 

■864 

29-851 

29-858 

72:6 

571 

741 

29766 

29-833 

64-8 

54-1 

943 

29-937 

29933 

67-4 

53-3 

803 

29-788 

29-813 

661 

48-3 

869 

29-881 

29-854 

67-1 

56-6 

869 

29914 

29968 

64-8 

54-6 

99M 

29-977 

29-948 

66-9 

49-4 

776 

29-685 

29-608 

59-1 

527 

554 

29-537 

29-572 

63-8 

53-8 

6' '5 

29-607 

29-627 

62-1 

52-3 

681 

29-676 

29-647 

62-3 

48-5 

737 

29793 

29-844 

672 

46-2 

731 

29-578 

29-535 

58-1 

50-0 

682 

29-691 

29-745 

61-9 

49-9 

819 

29-881 

29  926 

59-9 

49-9 

948 

29941 

29-957 

62  6 

*%Z 

937 

29-904 

29-880 

64-0 

46-9 

743 

29-627 

29-533 

58'4 

53-4 

448 

29-424 

29-390 

63-3 

529 

E 

E 

E 

NE 

NE 

WSW 

N 
NE 

S 

S 

W 

E 

E 

W 

SE 

W 
WNW 
SW 

S 

W 

W 

NNW 

WNW 

SSE 

N 
NW 
NW 
WSW 
SOW 

W 


*  No  observation. 


62  BAROMETER,  THERMOMETER,  ETC.,  READINGS,  1C.M)(). 

JULY,  1900. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 
ture. 

•u  0 

o  o 

si 

Barometer. 

Tempera- 

TURK. 

o  o 
.2  " 

• 

1 

at 

4  a.m. 

10  a.m. 

4p.m. 

10  p.m. 

Max 

Min. 

C  a 

+a 

4  a.m. 

10  A.M.I  4  P.M. 

10  P.  M 

Max 

Mm- 

2  a 

P 

5  s 

A 

5s 

1 

29-588 

29633 

29-687 

29  682 

66-1 

56-5 

WSW 

1 

29362 

29-402 

29432   29-447 

63-4 

52-2 

WNW 

-2 

29647 

29-648  29-598 

29-611 

63-6 

55-4 

SW 

2 

29-462 

29506    2.9-534 

29  573 

644 

50-4 

W 

3 

29-679 

29-762   29-811 

29-933 

671 

53-7 

SW 

3 

29617 

29718  f  29-844 

29950 

634 

52-3 

N 

4 

30-022 

30-114   30109 

30-129 

70-0 

51-2 

N 

4 

29-992 

30012  1  29-964 

29884 

58-4 

49-8 

E 

5 

30-072 

30047  !  29987   29'976 

74-4 

54-7 

wsw 

5 

29-815 

29-841    29847 

29789 

61-4 

52-2 

w 

6 

29-910 

29-957 

29-979   29-999 

651 

54-0 

WNW 

6 

29765 

29-812 

29923 

30056 

60-9 

489 

NW 

7 

30-029 

30-105 

30-1471  30-205 

62-0 

48-4 

N 

7 

30125 

30-154 

30-152 

30208 

637 

481 

N 

8 

30-225 

30243 

30-234 1  30-236 

643 

452 

N 

8 

30-198 

30-184 

30-163 

30-125 

59-7 

46-4 

W 

9 

30-221 

30-203 

30- 165   30-148 

70  9 

556 

W 

9 

30068 

30-052 

30-022 

29  996 

585 

54-4 

W 

10 

30-119 

30-110 

30-032   30-033 

81-8 

52-7 

w 

10 

29-931 

29-934 

29-861 

29-834 

739 

561 

WSW 

11 

29-994 

29-952 

29-866  '•  29-825 

83-2 

54-0 

SSE 

11 

29792 

29-806 

29-788 

29-777 

67-4 

58-2 

WSW 

12 

29-745 

29-707 

29680  [  29-721 

78-2 

60-4 

ESE 

12 

29-708 

29722 

29702 

29700 

621 

57  0 

w 

13 

29-751 

29-804 

29-810 1  29-895 

804 

574 

SSW 

13 

29715 

29737 

29717 

29-724 

633 

508 

NE 

14 

29-904 

29-933 

29936  l  30-018 

75-2 

590 

SW 

14 

29  686 

29-700 

29741 

29-829 

66-9 

559 

W 

15 

30-056 

30-093 

30-064 ;  30-100 

820 

53-9 

SW 

15 

29-909 

29-988 

30-009 

30-025 

68-1 

540 

SW 

16 

30-077 

30-025 

29-998 1  30-078 

901 

600 

s 

16 

29-976 

29-954 129922 

29-981 

696 

57-9 

WSW 

17 

30-1-14 

30-236 

30-219  j  30-239 

80-5 

60-0 

NW 

"17 

30-037 

30-109   30-122 

30111 

64-5 

573 

w 

18 

30-227 

30-196 

30-101 1  30-095 

83-5 

564 

SSW 

18 

30-070 

30-042  1  29982 

30007 

72-2 

612 

SW 

19 

30-040 

30-000 

29-934 :  29956 

894 

54-7 

SSW 

19 

29974 

29-995   29995 

30-024 

694 

60-0 

WNW 

20 

29-942 

29-944 

29-966   30-058 

89-4 

66-2 

SSE 

20 

30-049 

30-093 .  30-075 

30091 

63  3 

56-3 

ENE 

21 

30064 

30-112 

30093   30-133 

76-8 

61-4 

SW 

21 

30-054 

30-060  i  30-045 

30040 

57-8 

54-2 

E 

22 

30-116 

30-128 

30-086   30-106 

77-8 

62-7 

WNW 

22 

30  044 

30-056 

30-014 

30-034 

70-5 

54-3 

NNW 

23 

30-104 

30-107 

30-057   30-061 

82-7 

64-7 

NNW 

23 

30022 

30-018 

29-938 

29-898 

651 

573 

WSW 

24 

30-047 

30040 

29-979  i  29-960 

86-0 

623 

SSW 

24 

29-867 

29-895 

*9-872 

29-825 

661 

599 

w 

25 

29917 

29-903 

29-837   29-883 

89-3 

60-1 

SW 

25 

29-782 

29-807 

29-810 

29-845 

691 

591 

WSW 

26 

29-932 

30-011 

30-021 !  30-055 

78-1 

64-3 

NW 

26 

29-893 

29-964 

30-000 

30-057 

65-8 

549 

w 

27 

30-049 

30-017 

29947   29-852 

77-9 

612 

JENE 

27 

30047 

30-029 

29-965 

29-944 

68-9 

50-3 

NW 

28 

29-734 

29745 

29-734 

29-784 

76  9 

614 

SSW 

28 

29-849 

29-749 

29-618 

29-615 

58-9 

531 

E 

29 

29760 

29771 

29-739 

29775 

723 

59-2      SW 

29 

29585 

29565 

29-548 

29556 

619 

553 

SW 

30 

29-788 

29-855 

29-889 

29987 

73-0 

57-5       W 

30 

29595 

29686 

29765 

29-867 

639 

54-8 

w 

31 

30-018 

30-045 

29  993 

29965 

760 

54-3     WSW 

31 

29-890 

29-880 

29-777 

29-681 

67  3 

489 

SW 

AUGUST,  1900. 


1    29-885 

29-863   29-769 

29764  :  67-7 

563 

S 

i             1 
1    29-593    29-523 

29-420  J  29-375 

639 

541 

SW 

2    29-728 

29-760  !  29-766 

29-796  ;  71'0 

55-0 

WSW 

2  1  29-298  :  29-385 

29485I29-530 

621 

54-0 

WNW 

3    29-663 

29-411  1 29-281 

29313  1  671 

52-3 

SSW 

3  |  29-474 1  29-437 

29-476  |  29-581 

60-5 

51-3 

E 

4  129-529 

29-689  :  29-773 

29-825  i  63-5 

502 

N  W 

4 

29-652 

29-698 

29-694 

j  29-689 

62-3 

461 

NW 

5  :  29-802 

29-764   29-613 

29  570 

62-7 

48-9 

SSW 

5 

29  623 

29-548 

29-474 

29-485 

57-7 

471 

S 

6  1 29-594 

29-558  !  29-267 

29-311 

63-1 

51-0 

S 

6 

29-445 

29-375 

29-255 

29-211 

58-3 

51-9 

s 

7    29-457 

29559  !  29-590 

29669 

65- 1 

529 

WSW 

7 

29-261 

29-404 

29-561 

29-670 

572 

531 

NNE 

8  ! 29-721 

29881    29953 

29-995 

637 

52-5 

N 

8 

29-769 

29-883 

29-905 

29-900 

584 

49-2 

E 

9  ,29-926 

29-849   29.-598 

29-598 

60-2 

519 

SSW 

9 

29-832 

29-746 

29-689 

29-731 

55-8 

46-9 

ENE 

10  ,29-779 

29-918   30-083 

30-228 

621 

53-7 

WNW 

10 

29-811 

29-959 

3004L 

30-145 

649 

51*1 

W 

11  ,30-286 

30-338  !  30320 

30  346 

70-7 

49-8 

NW 

11 

30-191 

30-224 

30-192 

30-104 

60-6 

48-9 

WSW 

12  j  30-324 

30-319  :  30-284 

30-318 

76-4 

559 

WSW 

12 

30-101 

30-174 

30-210 

30-239 

663 

551 

wsw 

13    30-334 

30-378  i  30340 

30-348 

80-1 

53-8 

w 

13 

30-255 

30305 

30-329 

30350 

621 

544 

w 

14  130-346 

30349  !  30276 

30-318 

79-4 

53-8 

N 

14 

30-345 

30-348   30-307 

30-308 

731 

539 

w 

15    30-310 

30-291 ,  30206 

30-191 

69-5 

57-9 

ENE 

15 

30-286 

30-248 

30-147 

30134 

77-9 

529 

NE 

16    30139 

30- 106  I  30028 

30-022 

74-8 

58-0 

NE 

16 

30-108 

30-102 

30  060 

30045 

724 

531 

w 

17  1 29-974 

29969  '  29-903 

29-946 

78-0 

603 

N 

17 

29-988 

29977 

29-936 

29-957 

66-8 

549 

w 

18    29-941 

29-963  ,  29  936 

29963 

813 

59-2 

E 

18 

29-946 

29-988 

29-991 

30005 

64-9 

534 

NW 

19  129-943 

29-946  1  29-877 

29-872 

760 

56-4 

S 

19 

29-981 

29-990 

29-936 

29917 

56-5 

51-9 

E 

20  !  29-817 

29-812  1  29750 

29-736 

74-0 

54-9 

SW 

30 

29-842 

29-801 

29740 

29692 

53-3 

50-1 

E 

21     29-684 

29651  ,  29-595 

29-558 

70-4 

57-8 

S 

21 

29-621 

29  585 

29-488 

29433 

60-9 

52-0 

E 

22  i  29-406   29-451  1  29490 

29-580   68-0 

54-0      SSW 

22 

29-338 

29320 

29-318 

29-353 

58-6 

53-8 

E 

23  '  29-590  !  29622   29-609 

29-603  |  659 

51-3 

SW 

23 

29-398 

29-469 

29-526 

29  640 

60-3 

499 

E 

24    29641 1  29-693   29715 

29-792  1  70-2 

521 

SW 

21 

29-702 

29-777 

29816. 

29-881 

61-1 

487 

E 

25  |  29-819  ,  29892   29941 

30-032  1  660 

50-0 

N 

25 

29-939 

30-011 

301O2 

30-166 

58-8 

50-9 

ESE 

26  ;  30056  j  30076   30-018 

30-004   62-9 

53-2 

NNE 

26 

30-191 

30-221 

30-227 

30-258 

56-3 

48-3 

E 

27    29944   29966   29977 

30-027   61-0 

54-0 

NNE 

27 

30-154 

30-270 

30-270 

30-331 

55-7 

48-4 

E 

28  130064 

30140   30-183 

30-245   61-9 

570 

N 

28 

30-320 

30-355 

30-358 

30374   56-1 

48-9 

ENE 

29  1  30-267 

30-310  i  30-308 

30-a52    68-0 

56-7 

NE 

29 

30-360 

30369 

30-330 

30-335  '  59-9 

49-9 

E 

30    30  354 

30-375  •  30-344 

30-349    66-1 

513 

N 

30 

30-316   30297 

30-216 

30-172  [66-9 

488 

s 

31     30-318 

30-299:  30-189 

1 

30-150   72-0 

463 

SSW 

31 

30044   29-935 

29-871 

29-931    61-9 

55-9 

SW 

BAROMETER,  THERMOMETER,  ETf\,  READINGS,  1900. 


63 


SEPTEMBER,  1900. 


- 

KEW. 

Glasgow! 

Barometer. 

Tempera- 
ture. 

<w  a 
o  o 

11 

Barometer. 

Tempera- 
ture. 

i 

»   1 

4  a.m. 

10  a.m.  4  p.m.  10p.m." 

Max 

Min. 

•2 

a     4  a.m. 

10  a.m. 

4p.m.  10  p.m. 

Max 

Min. 

81 

51 

P 

3* 

O 



1     30-063 

'            r 
30-031  ,  29-986   30-019 

67-0 

58-2 

sw 

1 

29-912 

29-909 

29-864 

29-889 

604 

521 

W 

2 

30  010 

30*057   30-104  30-223 

61-5 

50-8 

NW 

2 

29-957 

30-094 

30-212 

30-317 

60-5 

46-0 

N 

3 

30300 

30-414    30-417  1  30-438 

60-1 

44-7 

NE 

3 

30-339 

30364 

30-356 

30367 

56-6 

392 

WNW 

4 

30421 

30-419   30332  !  30-326   63-7 

419 

W 

4 

30321 

30-306  |  30-238 

30-203 

58-0 

501 

W 

5 

30-300 

30-277  1  30-189  i  30-188   68'0 

44-0 

W 

5 

30-140 

30.121  130-052   30  049 

60-9 

52-8 

w 

6 

30192 

30194  |  30120  ,  30-105    71'0 

433 

sw 

6 

30-045 

30-063  1  30-033  '  30-024 

62-5 

55-0 

w 

7 

30-058 

30034  I  29-963  '  29948   706 

453 

w 

7 

29-968 

29-952 

29-905  i  29  918 

56-2 

51- 1 

wsw 

8 

29-901 

29-939   29951  j  30-010  ,  682 

51-9 

N 

8 

29-927 

29.954 

29-926  !  29-920 

59-5 

49-5 

w 

9 

30-000 

30-011 1  30013  1  30050    683 

521 

wsw 

9 

29-913 

29-951 

29-950 '  29949 

60-4 

492 

w 

10 

30-062 

30-120  '  30135   30  *39   690 

515 

w 

10 

29-876 

30000 

30-139 !  30-258 

62-3 

531 

WNW 

11 

30-304 

30-399  ■  30-415  ,  30475  ;  650 

48-7 

N 

11 

30325 

30-397 

30-409   30436 

64-2 

49-2 

w 

12 

30-487 

30-513   30-440  ;  30-459  '  68'6 

441 

N 

12 

30-448 

30-458 

30-428  1  30-439 

61-6 

491 

w 

13 

30-455 

30-463   30388   30413    688 

43-6 

NE 

13 

30-432 

30435 

30-362  J  30-368 

67-8 

41-9 

w 

14 

30-376 

30-390  ,  303,05  j  30-261 1  652 

509 

E 

14 

30341 

30-337 

30-232    30-209 

68-3 

42-6 

w 

15 

30-185 

30-176  !  30-095   30-112    705 

55-2 

ENE 

15 

30-152 

30119 

30-015  1  30-028 

67-8 

43-7 

WNW 

16     30-077 

30095    30068   3Q-119    79-4   58-0 

E 

16 

30-013 

30034 

30  017  1  30-046 

61-5 

49-3 

NW 

17     30109 

30-112    30-020   30-045   72-3   544 

S 

17 

30-020 

29-984 

29-895    29-869 

66-4 

50-4 

E 

18  129-994 

29-971  !  29907  i  30007   693   560 

SSW 

18 

29-777 

29  767 

29-817   29-879 

59-2 

491 

W 

19  [30072 

30-171  130-198130  290    666   465 

N 

19 

29906 

30-009 

30-0831  30-156 

* 

461 

W 

20    30316 

30-354   30-303  |  30-349    68'0 

42-8 

SW 

20 

30-134 

30  056 

29-980 !  30-067 

59-7 

47-3 

WSW 

21     30345 

30350  i  30270  1  30-269  :  709 

42-8 

SW 

21 

30-147 

30- 152 

30-059 !  29-989 

57-9 

45-1 

wsw 

22    30235 

30-268   30222  :  30-229  |  70-8 

562 

wsw 

22 

30-002 

30- 109 

30-105  '  30  079 

59-4 

50-8 

WNW 

23  130186 

30-170  :  30022  ;  29-950    714   52-5 

sw 

23    29-983 

29-890 

29-705  j  29-507 

613 

50-2 

WSW 

24     29777 

29-725   29732   29829I69-0 

50-0 

sw 

24    29-299 

29-487 

29-606  !  29-700 

611 

47-1 

w 

25    29-885 

29983   29-986   30  056  ]  62'0 

43-3 

NW 

25    29-746 

29-752 

29-706 !  29-670 

53-8 

44-0 

w 

26  130-024 

30056   29-977  :  29-864   640 

46-3 

W 

26  129-791 

29-835 

29-499  |  29225 

59-4 

42-3 

S 

27  129-675 

29-607   29-573  I  29-570   60"3 

56-0 

SSW 

27  | 29-156 

29-191 

29-259  |  29370 

57-6 

519    WSW 

28    29-562 

29-626   29-687  j  29796 

61-9 

52-0 

w 

28  '29-490 

29619 

29-644 ,  29-657 

53-9 

48-6 1       E 

29    29-846 

29-888   29-830129-806 

63-8 

459 

wsw 

29  [29-629 

29-587!  29-509]  29-386 

56-4 

49-8 

sw 

30    29731 

29-677 

29-630    29755 

62-1 

48-4 

SSW 

30 

29-262 

29-368 

29-472  29-559 

563 

47-1 

w 

OCTOBER,  1900. 


1     29-844  1  29-907   29-887   29-908   60-5  !  44'0      SW 

1 

29-567  29  588   29-599 

1          i 
29-624[  52-1 145-9 

W 

2     29-865  1  29-848   29-771   29767  |  63-1  !  48-1  j     SW 

2 

29-592  ,  29-593  -29-510 

29 

569   53-8   44-6 

S 

•3    29770   29-922   29-993   30-060   57"4   39-3  i  WNW 

3 

29-671  i  29786   29-865 

29 

906  '  52-3  1  38-4       W 

4     29961 :  29-790   29-599   29-700   61-3   39-2     SSE 

4 

29-801    29  600>29-304 

29 

243  j  51-4  '  36-9       E 

5    29749   29-808   29754 1  29868  |  59"1   48-9     SW 

5 

29-307  1  29-391  [  29375 

29 

448  ,  52-2  '  43-1 1    SW 

6    29-939  i  30002   30-022 

30104   64-3   52-9 

SW 

£ 

29-536  !  29-584  :  29-508   29 

704i50-8,41-3!  WSW 

7     30155  |  50-229.  30231 

30-257   657   49-3 

SW 

7 

29790  ]  29-757  ,  29798   29 

843  60-2   40-4 

WSW 

8    30-210   30-191  !  30196 

30  235    70-1  !  47-0 

sw 

8 

29-814   29-845  !  29-864 

29 

956   577   53-0 

WSW 

9    30-168   30-160 !  30090 

30-078!  69-1   49-9    WSW 

9 

29-968  '  29-964  '  29916 

2'j 

935  !  539    49-2 

sw 

10    29-982  ;  30-096   30-112 

30-134  !  60-7  |  44-2  j  WNW 

10 

29-937  !  30-019  .  30-053 

30 

067  |  524  !  44-9 

NW 

11     30-183;  30-179   30-07G 

30-082,  56-9   391    WNW 

11 

29-380!  29-915   29-815   29 

851  '521    44-5 

WSW 

12    30-046130061   30-007 

30-023  1  58-0   40-4     WNW 

12 

29-873  '  29-858  1  29776 1  29 

668  i  50-5  <  43-6 

w 

13    29-923  [  29-838   29-721 

29-692   55-3 1  45-6    WSW 

13 

29457 

29359   29-374 j  29 

392  ,  49-9    378 

WNW 

14    29-685   29-708  ,  29765 

29-803  J  492   38-6       W 

14 

29-414 

29546 

29-574-29 

570  :  43-3   36-1 

NW 

15    29776  ,  29-817   29-832 

29-879   51-6 139-0    WNW 

15 

29-604 

29678 

29-715   29 

768  .  48-9  !  38  9 

WNW 

16    29-890   29-948   29-905!  29-848]  51-0   36-6;      W 

16 

29-778 

29-807 

29750 

29 

691  1  47-4  :  313 

SE 

17    29-762   29713   29713   £9760  i  61-0,  48-0        W 

17 

29-610 

29-592 

29-609 

29 

686  1  48-4 1  42-2 

ESE 

18    29-784  29851    29-904   30'OIG   551   479 

NW 

18 

29-767 

29-913 

30-023 

30 

113    551 

459 

WNW 

19     30-073  :  30-146   30' 152  ,  30-197  ,  53'8   45-8 

NNE 

19 

30  160 

30-209 

30-200 

30 

227    51-8 

45-4 

E 

20    30-183  i  30-184   30-144  30176,501   43"0 

N 

20 

30-211 

30-228 

30-222 

30 

284 ;  50-4 

441 

NE 

21     30-183  !  30-250   30'310 

30432   495   37-8        N 

21 

30-307 

30-409 

30-465 

30 

517  •  48-3 

361 

NE 

22    30495   30552   30-499 

30-488 

497   37-7!      N 

22 

30-468 

30-457 

30-364 

30 

325  ,  52-3  i  38-5 

W 

23    30385  ,  30350  ,  30-£91 

30-312 

5C-8   41-9        W 

23 

30-301 

30-284 

30-240 

30 

209  55-3 

51- 1 

W 

24    30-278   30-280 '  30-173  ,  30-082 

58-1  j  47-7       W 

24 

30-133 

30-071 

29-974 

29 

872   56-3 

48-0 

W 

25    29-910   29-787129-659   29-637 

57-0   45-9:    SW 

25 

29622 

29-509 

29-356   29 

311    48-4 

38-8 

WNW 

26    29-514   29-286  i  29-271   29-318 

49-9,38-6    WSW 

26 

29-170 

29-188 

29-182   29 

210   45-1 

35-2 

N 

27    29-323   29-399   29-559   29'693 

52-6  1  38-7        W 

27 

29-267 

29.396 

29-446 

29 

522  '  50-1 

39-4 

M 

28    29773  29-856 ,  29746   29541 

55-0   37-3  1  WSW 

28 

29-537 

29-559 

29-516 

29 

398   46-4 

37-1 

W 

29    29-590  '  29675   29-691   29-768 

55-6   48-71     SW 

29 

29-357  |  29-387 

29-418 

29 

508 

48-5 

36-9 

W 

30    29-785   29859   29-884   29-931 

54-0 ,  46-6    WSW 

30 

29-587   29699 

29-763 

29 

833 

49-4 

371 

WNW 

31     29-954   29  961:29-889   29-852 

62-1   5V9,|      S 

i 

31 

29-804   29-771 

29  698 

29649 

521 

39.3 

E 

*  No  observation. 


64  BAROMETER,  THERMOMETER,  ETC.,  READINGS,   19  10. 

NOVEMBER,  1900. 


KEW. 

GLASGOW. 

Barometer. 

Tempera- 

«- a 
o  o 

Barometer. 

Tempera- 

o o 

ture. 

ture. 

a  ® 

H 

4a.m. 

10a.m. 

4P.M. 

10  p.m. 

Max 

Min. 

"•o 

a 

4a.m- 

10  a.m. 

4p.m.  10p.m. 

Max 

Min. 

t-  a 

B1 

O 

5  s 

Q 

1 

29-810 

29-S19 

29-819 

29-903 

599 

53-1 

sw 

1 

29-586 

29-645 

29-765 

29930 

57-4 

50-4 

w 

2 

30-017 

30-150 

30-183 

30-224 

55-9 

527 

N 

2 

30-009 

30-091 

30-096 

30-112 

55-3 

48-3 

SW 

3 

30213 

30-210 

30-150 

30-130 

55-9 

51-0 

N 

3 

30-071 

30-037 

29-967 

29-959 

55-2 

51-8 

SSW 

4 

30-075 

30-050 

29-948 

29-877 

53-4 

49-4 

S 

4 

29-906 

29-886 

29-826 

29-811 

521 

47-2 

w 

5 

29-855 

29-852 

29-763 

29-703 

56-8 

50-2 

SW 

5 

29-763 

29-716 

29-606 

29-533 

50-4 

454 

SE 

6 

29-591 

29-496 

29-380 

29-280 

57-0 

50-9 

SSE 

6' 

29-458 

29-423 

29-354 

29-281 

51-2 

46-1 

E 

7 

29-205 

29-394 

29-550 

29-709 

52-3 

469 

SW 

7 

29-237 

29-296 

29-403 

29-549 

497 

42-5 

N 

8 

29-853 

29-943 

29-822 

29-734 

53-0 

40-3 

SW 

8 

29-565 

29-360 

29215 

29-280 

50-1 

38-3 

SW 

9 

29-679 

29-688 

29-670 

29-670 

53-6 

41-7 

wsw 

9 

29-249 

29-301 

29-282 

29-275 

451 

37-3 

WSW 

10 

29  651 

29-687 

29-660 

29670 

48-0 

31-9 

WSW 

10 

29-209 

29-251 

29-334 

29-459 

45-1 

37-9 

\v 

11 

29-730 

29-832 

29-881 

29-922 

453 

27-3 

SW 

11 

29-573 

29-670 

29-662 

29-677 

41-7 

35-4 

WSW 

12 

29-865 

29826 

29-695 

29-660 

53-0 

34-7 

S 

12 

29-630   29-528 

29385 

29346 

41-2 

38-0 

E 

13 

29-606 

29-567 

29-546 

29-570 

56-3 

46-0 

SW 

13 

29-245   29-252 

29-235 

29-307 

48-0 

39-6 

SW 

14 

29-563 

29  600 

29-689 

29-751 

50-7 

40-6 

w 

14 

29-382 

29-567 

29-610 

29-509 

48-1 

42-3 

NNW 

15 

29-655 

29-372 

29-283 

29-259 

52-9 

40-2 

SW 

15 

29-226 

29-053 

29-017 

29-041 

444 

40-4 

E 

16 

29-146 

29-141 

29-233 

29-433 

48-1 

41-9 

E 

16 

29-172 

29372 

29-578   29-778 

46-9 

40-1 

NE 

17 

29-559 

29-706 

29-809 

29-963 

48-1 

41-9 

N 

17 

29-874 

30-026 

30156 

30-293 

449 

40-4 

NNE 

18 

30-046 

30175 

30-256 

30-342 

47-0 

40-7 

N 

18 

30-353 

30-442 

30-456 

30-458 

42-9 

34-0 

WNW 

19 

30-321 

30-286 

30-212 

30-182 

44-8 

39-8 

NNE 

19 

30-409 

30-388 

30-327 

30-307 

37-8 

27-3 

S 

20 

30-098 

30-043 

29935 

29-882 

45-1 

38-0 

NNE 

20 

30-257 

30221 

30-093 

30-021 

38-9 

319 

E 

21 

29-803 

29-779 

29-714 

29-705 

4.5-9 

41-4 

NNE 

21 

29-916 

29-861 

29-782 

29-820 

427 

36-3 

E 

22 

29  721 

29-771 

29-765 

29-772 

46-1 

38-S 

W 

22 

29-783 

29-771 

29-697 

29-621 
29-623 

45- 1 

30-9 

W 

23 

29-763 

29-762 

29-673 

29-699 

47-5 

29-2 

S 

23 

29-557 

29-567 

29-575 

43  1 

38-3 

w 

24 

29-707 

29-725 

29-652 

29-540 

47-7 

363 

E 

24 

29-596 

29-561 

29-455 

29-390 

436 

40-1 

SE 

25 

29-385 

29-413 

29-470 

29-558 

530 

40-5 

W 

25 

29325 

29-387 

29-457 

29-530 

44-9 

39-2 

ENE 

26 

29-644 

29-698 

29-643 

29-515 

50-0 

38-8 

SW 

26 

29-528 

29-507 

29-384 

29-239 

46-8 

43-8 

SSE 

27 

29-476 

29-586 

29-532 

29-442 

50-8 

40-9 

SW 

27 

29-219 

29-338 

29-375 

29-365 

44-9 

379 

SW 

28 

29-277 

29-176 

29-143 

29195 

47-7 

41-0 

E 

28 

29-302 

29311 

29-267 

29-318 

45-4 

34-8 

E 

29 

29-114 

29171 

29-337 

29-514 

47-7 

43-6 

ENE 

29 

29-382 

29-506 

29-544 

29-643 

455 

43-8 

E 

30 

29-574 

29657 

29-685 

29722 

46-2 

42-1 

N 

30 

29-717 

29-745 

29-754 

29-752 

451 

41-1 

E 

DECEMBER,  1900. 


1 

29-696 

29-686 

29-675 

29-718 

44-0 

40-2 

E 

1 

29-728 

29-730 

29711 

29-729 

44-5 

40-7 

E 

2 

29-734 

29-804 

29-835 

29-897 

43-3 

40-6 

E 

2 

29-739 

29-780 

29 

7S9 

29-770 

445 

41-3 

s 

3 

29910 

29-893 

29-750 

29-510 

52-9 

40-3 

S 

3 

29  686 

29-604 

29 

422 

29-219 

44-2 

40-3 

WSW 

4 

29-428 

29-575 

29631 

29609 

543 

49-5 

W 

4 

29-273 

29111 

29 

39!i 

29-383 

42-2 

371 

w 

5 

29-596 

29-583 

29-451 

29-367 

56-1 

49-9 

SSE 

5 

29-391 

29-403 

29 

324 

29-311 

41-1 

38-4 

ENE 

6 

29-694 

29-723 

29-544 

29-625 

54-1 

45-5 

SW 

6 

29377 

29-381 

29 

377 

29-483 

40-5 

37-9 

NE 

7 

29-819 

30-002 

30-119 

30-206 

50-8 

37-0 

w 

7 

29-697 

29-863 

29 

910 

29-838 

44-9 

38-1 

S 

8 

30-182 

30-169 

30-112 

30-069 

52-7 

37-3 

SSW 

8 

29-696 

29-602 

29 

516 

29-518 

551 

44-4 

SW 

9 

30-008 

30-036 

30-120 

30-233 

53-6 

44-7 

w 

9 

29-556 

29-672 

29 

745 

29-878 

49-1 

44-2 

WSW 

10 

30-299 

30-385 

30  359 

30-318 

46-4 

37-0 

sw 

10 

30-006 

30-063 

29 

9S7 

29-781 

47-1 

42-4 

SW 

11 

30236 

30-173 

30-085 

30-061 

52-1 

38-3 

SW 

11 

29-663 

29-644 

29 

583 

29-454 

51-4 

441 

WSW 

12 

30-037 

30-147 

30  133 

30-078 

551 

51-0 

sw 

12 

29-611 

29-749 

29 

700 

29-605 

53-3 

496 

WSW 

13 

30-007 

29-987 

30-024 

30-194 

53-2 

41-7 

WSW 

13 

29538 

29-563 

29 

659 

29-783 

531 

41-9 

WSW 

14 

30-268 

30-340 

30-307 

30-287 

50-8 

41-4 

SW 

14 

29-822 

29-805 

29 

784 

29-749 

51-0 

41-8 

SW 

15 

30-209 

30-127 

30-149 

30309 

52-8 

43-7 

SW 

15 

29-669 

29-670 

29 

711 

29-918 

48-1 

439 

WSW 

16 

30-405 

30-494 

30-467 

30-475 

48-5 

39-2 

SW 

16 

30-062 

30-134 

30 

104 

30-074 

50-1 

45-6 

SW 

17 

30-409 

30-313 

30-207 

30-112 

47-9 

354 

SSW 

17 

29-991 

29-892 

29 

784 

29-690 

50-1 

47'4 

SW 

18 

30-051 

30-050 

30-015 

29-939 

51-2 

43-0 

SSW 

18 

29-648 

29-824 

29 

S59 

29-844 

49-2 

39-4 

WSW 

19 

29-986 

30-169 

30-178 

30-150 

50-2 

37-3 

SW 

19 

29-784 

29-812 

29 

760 

29-590 

46-9 

39-4 

WSW 

20 

29-949 

29-820 

29-631 

29-530 

53-7 

43-6 

s 

20 

29-302 

29-151 

2S 

-■&  > 

28-437 

54-3 

43-3 

SW 

21 

29-574 

29-736 

29-826 

29-890 

51-1 

39-4 

WSW 

21 

28-788 

29-184 

29 

518 

29-691 

48-1 

37-4 

w 

22 

30-012 

30-076 

29-985 

29-916 

40-2 

33-4 

w 

22 

29-757 

29-798 

29 

761 

29-756 

43-2 

37-5 

WSW 

23 

29-940 

29-964 

29965 

29-933 

36-9 

324 

w 

23 

29-767 

29-770 

29 

674 

29-708 

45-1 

39-5 

s 

24 

29-980 

30-081 

30-109 

30-103 

44-2 

310 

SSE 

24 

29-778 

29-790 

29 

654 

29-568 

50-1 

40-1 

SW 

25 

30  059 

30-040 

29-973 

29-885 

52-0 

44-2 

SSW 

25 

29-535 

29-505 

29 

379 

29-334 

53-3 

48-9 

SSW 

26 

29-802 

29-874 

29-872 

29-823 

51-2 

44-1 

SW 

26 

29-479 

29-512 

29 

554 

29-575 

491 

41-3 

SW 

27 

29-610 

29-462 

29-377 

29-231 

51-2 

44-7 

s 

27 

29-476 

29-365 

29 

177 

28-914 

45-2 

40-4 

E 

28 

29-045 

28-930 

29-189 

29-483 

52-9 

41-0 

w 

28 

28-596 

28-704 

2S 

962 

29-262 

45-7 

40-1 

NW 

29 

29-621 

29-711 

29-726 

29-743 

44-7 

37-0 

w 

29 

29-415 

29-526 

29 

578 

29-536 

42-1 

35-6 

w 

30 

29-674 

29-602 

29-324 

28945 

51-7 

41-4 

s 

30 

29-363 

29-384 

29 

34  S 

29-461 

42-5  1  33-9 

ENE 

31 

28-928 

29-387 

29-751 

29-951 

44-0 

37-9 

NNE 

31 

29-638 

29-826 

29-886 

29-803 

42-5    38-6 

ENE 

i-UtOon.  of  Mining  Enoum 
Transactions  ISOOISOJ. 


ima  Temperatures  and  the  Direction 
gether  with  the  explosions 

\ND. 


1900. 


JANUARY. 


Vol.  XXI,  Plate  XX. 


ze    zr   zs 


rSl    mm    sw    wsty   sty    hmw  sty    sty     n      n      mme~ me    Xavn, 

£M       S  W        WSW  £SW    WS*    W         W       MME     ME       EME     HE      GLcl&q, 


otv  ruM>n 


FEBRUARY.       z& 
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1      ZZ      ZS,    Z4      ZS      26     Z7    Z6  „ 

ly      ¥*Sr*  Sly      S       ssr    SE     Mty      he  Kavnxton, 
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THE    ANNUAL   UEPORT   OF   THE   COUNCIL. 


THE  NORTH  OF  ENGLAND  INSTITUTE  OF  MINING  AND 
MECHANICAL  ENGINEERS. 


ANNUAL  REPORT  OF  THE  COUNCIL,  1900-1901. 

The  past  year  has  been  marked  by  a  great  national  sorrow, 
owing-  to  the  death  of  Her  Most  Gracious  Majesty,  Queen  Victoria. 
As  faithful  subjects,  and  as  members  of  an  Institute  which  Her 
late  Majesty  had" honoured  by  the  grant  of  a  Royal  Charter  of 
Incorporation,  the  Council  forwarded  a  loyal  and  dutiful  address 
to  His  Majesty  King  Edward  the  Seventh  on  January  :51st,  1901. 
A  gracious  reply  from  His  Majesty  was  received  through  the 
Secretary  of  State  for  the  Home  Department,  dated  February  loth, 
1901. 

The  Council  have  also  to  deplore  the  deaths  of  three  past- 
Presidents,  namely  :  — Lord  Armstrong,  Mr.  George  Clementson 
Greenwell  and  Mr.  George  Baker  Forster,  who  have  at  all  times 
rendered  great  service  to  the  Institute. 

The  following  table  shews  the  membership  during  the  past 
four  years :  — 


Year  ending  August  1st. 

1898. 

1899. 

1900. 

1901. 

Honorary  Members 

30 

29 

30 

28 

Members 

859 

870 

883 

880 

Associate  Members 

115 

126 

132 

122 

Associates  ... 

103 

109 

108 

116 

Students    ... 

51 

62 

59 

57 

Subscribers 

22 

23 

23 

23 

Totals     L180        L219        L235        1.226 


The  decrease  of  the  membership  during  the  past  year  is  due 
to  the  exceptional  number  of  members  who  have  died,  and  also 
to  the  names  of  a  considerable  number  of  members,  etc.,  having 
been  removed  from  the  register  by  the  Council,  on  account  of  non- 
payment of  subscriptions. 

The  deaths  (33)  include  the  following:  Honorary  Members, 
Dr.  Brassert  and  Mr.  G.  C.  Greenwell  (one  of  the  founders  of  the 
Institute,  and  President  of  the  Institute,  1878-1881).  Members, 
Lord  Armstrong  (President  of  the  Institute.  1872-1875),  and 
Messrs.  Henry  Ayton  (who  had  served  on  the  Council),  William 
Bibby,  William  Bryham,  T.  E.  Candler,  John  Cross,  C.  J.  Crou- 
dace,  John  Dixon,  Thomas  Robert  Dodd  (who  died  of  enteric  fever 
at  Germiston),  J.  Harris  Edge,  George  Baker  Forster  (President 
of  the  Institute,  1881-1884),  A.  Goerz,  Albert  H.  Haider,  Thomas 
Heppell  (who  had  served  on  the  Council),  T.  W.  Jeffcock,  C.  T 
Maling,  Edward  Pritchard,  R.  P.  Rothwell,  John  J.  Sandeman, 
John  Satterthwaite,  G.   Schmitz-Dumont,  John   G.   Selkirk,   T. 
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Spencer,  J.  G.  Swan,  Eugh  Taylor  (who  bad  Berved  on  the  Coun- 
cil), F.   C.    Wehner,  Henry   Wilcox  and   J.    B.    Wilson.      Associate 

Members,  Messrs.  I'.  Richter  and  Saville  Shaw.  Student,  Mr. 
W.  1?.  S.  Leatharl  (who  died  of  entei  ic  fever  al  Bloemfontein). 

The  following  gentlemen  (  Hi)  have  ceased  to  be  Members  lim- 
ing the  past  year:  Messrs.  W.  K.  ('.  Alexander,  M.  W.  Barker, 
H.  B.  Bunkell,  J.  Campbell,  C.  Chandley,  A.  J.  Colquhoun,  Gh 
Cooke,  W.  H.  Corbould,  J.  M.  Craze,  H.  Dowdeswell,  A.  Dumat, 
F.  J.  Ede,  H.  Harris,  J.  Harrison,  Cr.  C.  Hooper,  J.  James,  A.  E. 
Johnson,  D.  S.  Johnston,  W.  II.  Men  it t,  A.  T.  Metcalf,  W.  E.  de 
Mole,  J.  Morgan,  J.  Newton,  W.  B.  Phillips,  F.  Reed,  C.  Robin- 
son, J.  Sharp,  I).  C.  Smith,  J.  Stanley,  J.  Stevens,  T.  M.  Thack- 
Hiwaitc,  C.  A.  Tread  well  and  1''.  IT  Whalley.  Associate  Mem- 
bers:— Messrs.  H.  S.  Ainsworth,  J.  W.  Archibald,  A.  A.  Blow, 
J.  R.  Chaffey,  W.  P.  Harris,  E.  Jobson,  C.  de  Kalb,  1).  H.  Law- 
rance,  F.  H.  Minard,  W.  M.  Roberts  and  E.  W.  Tattley. 
Associate: — Mr.  John  Hindmarch.  Student:  Mr.  Robert 
Ramsey. 

The  Library  has  been  maintained  in  an  efficient  condition 
during1  the  year.  The  additions  by  donation,  exchange  and 
purchase  have  been  :  — 

Bound  volumes  ...         ...         ...         ...         ...         ...         ...         240 

Pamphlets,  Reports,  etc  ...  ..         ...  ...         190 

A  total  of         430  titles; 

and  the  Library  now  contains  about  8,629  volumes  and  2,489 
unbound  pamphlets. 

The  files  of  some  of  the  publications  are  incomplete,  owing  to 
the  loss  of  parts  or  volumes,  and  it  is  urgently  requested  that 
members  will  return  any  books  in  their  possession.  The  Council 
has  been  reluctantly  compelled  to  decide  that  unbound  publica- 
tions shall  be  withdrawn  from  circulation. 

Members  would  render  valuable  service  to  the  profession  by 
presentations  of  books,  reports  and  plans  to  the  Library,  where 
they  would  be  available  for  reference. 

By  mutual  arrangement  with  the  Literary  and  Philosophical 
Society  of  Xewcastle-upon-Tyne,  the  members  of  either  institu- 
tion are  permitted  to  refer  to  the  books  in  the  Library  of  the  other. 
The  members  are  also  accorded  free  access  to  the  Museum  of  the 
Natural  History  Society  of  Xewcastle-upon-Tyne. 

The  complete  publications  of  the  Geological  Survey  of  the 
United  Kingdom,  including  maps,  memoirs,  etc.,  are  available 
for  reference  purposes,  but  may  not  be  removed  from  the  Library. 
At  the  suggestion  of  the  Council,  the  Durham  College  of  Science 
has  arranged  a  three  years'  course  of  lectures  for  colliery- 
engineers,  enginewrights  and  apprentice  mechanics,  commencing 
in  October  in  each  year.  The  lectures  are  delivered  on  Saturday 
afternoons,  and  the  entire  course  is  as  follows  :  — 

1901-1902.  Michaelmas  Term,  (1)  Theoretical  Electricity, 
and  (2)  Haulage!  and  Winding.  Epiphany  Term,  (3)  Steam- 
engines  and  Boilers,  and  (4)  Electrical  Engineering. 
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1902-1903.  Michaelmas  Term,  (5)  Metallurgy  of  Iron  and 
Steel,  and  (6)  Pumping  and  Ventilation.  Epiphany  Term,  (7) 
Transmission  of  Tower,  and  (8)  Mining-  Machinery  (chiefly  used 
underground). 

1903-1904.  Michaelmas  Term,  (9)  Mensuration,  and  (10) 
Chemistry  of  Fuel.  Epiphany  Term,  (11)  Strength  of  Materials, 
and  (12)  Experimental  Mechanics. 

Several  colliery-owners  have  paid  the  fees  (£1  10s.  per  annum) 
and  railway  expenses  of  pupils  attending  the  classes  from  their 
collieries.  During  the  past  year,  the  lectures  of  the  Michaelmas 
Term  on  Mensuration  and  the  Chemistry  of  Fuel  were  attended 
by  56  and  57  students  respectively,  44  sat  for  examination  and  29 
passed;  and  during  the*  Epiphany  Term,  the  lectures  on  the 
Strength  of  Materials  and  Experimental  Mechanics  were  attended 
by  •)•'!  and  60  students  respectively,  42  were  examined  ami  30 
passed.  Prizes  were  awarded  to  Messrs.  James  Wray  and  Thomas 
Henderson. 

The  composition,  varying  with  age,  payable  in  lieu  of  future 
annual  subscriptions,  has  been  generally  approved,  as  evidenced 
by  the  number  of  members  who  have  compounded.  The  scale  of 
rates  is  : — Under  30  years  of  age,  £31 ;  over  30  years,  £27  :  over 
40  years,  £24  :  over  50  years,  £21 ;  and  over  60  years,  £17. 

An  Account  of  flu  Strata  of  Northumberland  and  Durham,  as 
provt  d  by  Sinkings  and,  Borings,  has  been  published  in  six  volumes. 
Members  are  desired  to  send  copies  of  any  unpublished  sections 
of  strata  in  these  counties,  or  their  section-books  on  loan,  in  order 
that  they  may  be  published  in  a  supplementary  volume. 

The  prices  of  the  Transactions  (vols.  i.  to  xxxviii.)  have 
been  considerably  reduced,  and  members  are  desired  to  complete 
their  sets  before  the  stock  is  exhausted  (vols,  iii.,  iv.,  v.,  vi.  and 
xx i.  are  now  out  of  print). 

Mr.  John  Daglish  has  for  many  years  represented  the  Institute 
as  a  governor  of  the  Durham  College  of  Science,  which  was  jointly 
founded  in  1871,  by  the  University  of  Durham  and  the  Xorth  of 
England  Institute  of  Mining  and  Mechanical  Engineers.  The 
Institute  having  been  invited  by  the  Durham  College  of  Science 
to  nominate  a  representative  on  their  Council,  Mr.  T.  E.  Forster 
has  been  appointed  to  that  position.  The  President  (Mr.  J.  G. 
Weeks)  has  also  accepted  a  seat  on  their  Council,  and  it  is  under- 
stood that  his  successors  will,  (./•  officio,  be  honoured  with  a  similar 
invitation. 

Mr.  J.  H.  Merivale  will  represent  the  Institute  at  the  Con- 
ference of  Corresponding  Societies  of  the  British  Association  for 
the  Advancement  of  Science,  to  be  held  at  Glasgow  in  September, 
1901.  Prof.  H.  Louis  is  the  representative  of  the  Institute  on 
the  Science  and  Art  and  Scholarships  Committees  of  the  Xorthum- 
berland  County  Council.  Mr.  W.  Cochrane  represents  the  Insti- 
tute upon  the  board  of  directors  (if  The  Institute  and  Coal  Trade 
Chambers  Company,  Limited.  Mr.  A.  G.  Charleton  and  Mr.  H. 
Davey  are  the  representatives  of  the  Institute  upon  the  London 
Committee  of  the  Glasgow  Engineering  Congress,  to  be  held  in 
September,  1901. 
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The  representatives  of  ihis  [nstitute  on  the  Council  of  The 
Institution  of  Mining'  Engineers  during  the  pasl  year  weir  as 
follows:  Sir  Lowthian  Bell,  Bart.,  Sir  David  Dale,  Bart.,  Sir 
William  Thomas  Lewis,  Bart.,  Sir  Thomas  Wrightson,  Bart.,  and 
Messrs.  Emerson  Bainbridge,  John  Daley,  T.  W.  Benson,  T. 
Forster  Brown,  A.  (i.  Charleton,  William  Cochrane,  John  Daglish, 
Thomas  Douglas,  T.  E.  Forster,  John  Grerrard,  Reginald  Ghithrie, 
Philip  Kirkup,  C.  C.  Leach,  Henry  Louis,  George  May,  Henry 
Palmer,  Drank  R.  Simpson,  John  15.  Simpson  and  J.  (j.  Weeks. 

The  following  additional  exchanges  of  Transactions  have  been 
arranged  during  the  year:  — 

The  Institution  of  Junior  Engineers. 

Monmouthshire  Colliery  Officials'  Association. 

South  Wales  Colliery  Officials'  Association. 

State  of  Wisconsin  Geological  and  Natural  History  Survey. 

The  Institution  of  Mining  Engineers  are  promoting  the  forma- 
tion of  a  Benevolent  Fund  in  connexion  with  the  Institution, 
similar  to  the  Benevolent  Fund  of  the  Institution  of  Civil 
Engineers,  established  in  1864,  when  the  membership  of  that 
Institution  was  much  less  (1,040)  than  the  present  membership 
(2,500)  of  the  Institution  of  Mining  Engineers.  The  Articles 
of  Association  will  include  the  following:  — 

1.  — This  Institution  shall  be  called  "  The  Benevolent  Fund  of  the  Institution 
of  Mining  Engineers." 

2. — The  object  of  the  Benevolent  Fund  is  to  afford  assistance  to  necessitous 
Members,  Associate  Members,  Associates  and  Students  of  The  Institution  of 
Mining  Engineers  and  their  families. 

3. — The  Fund  shall  be  supported  by  means  of  Annual  Subscriptions,  Dona- 
tions and  Bequests. 

4. — Contributors  to  the  Fund  shall  be  entitled  to  vote  at  all  General  and 
Extraordinary  General  Meetings. 

5. — The  affairs  of  the  Fund  shall  be  conducted  by  the  "Committee  of 
Management,"  consisting  of  seven  members,  and  composed  as  follows:— The 
President,  for  the  time  being,  of  The  Institution  of  Mining  Engineers,  and  six 
Contributors  to  the  Fund. 

6. — The  Committee  of  Management  shall  have  full  power  to  make  grants  and 
afford  assistance  to  any  necessitous  Member,  Associate  Member,  Associate  or 
Student  of  the  Institution  of  Mining  Engineers,  or  to  their  families. 

7. — The  names  of  the  applicants  for,  and  the  recipients  of,  the  assistance 
afforded  by  the  Fund  shall  not  necessarily  be  published. 

8. — The  fact  of  having  been  a  Contributor  to  the  Fund  shall  not  in  any  case 
constitute  a  claim  to  participate  in  it. 

9. — The  Committee  of  Management  shall  not  make  any  grants  or  payments 
by  which  the  donations,  bequests,  or  income  of  future  years  shall  be  anticipated, 
or  appropriated. 

Prizes  of  books  have  been  awarded  to  the  writers  of  the 
following  papers  communicated  to  the  members  during  the  year 
1899-1900:— 

"The  Driving  of  a  Stone-drift  at  the  West  Wylam  Collieries."      By  Mr. 

Sidney  Bates,  M.I.M.E. 
"  The  Kalgoorlie  Gold-field."     By  Mr.  S.  J.  Becher,  M.I.M.E. 
"Description  of  Present  and  Proposed  Methods  of  Operating  Vinton  No.  3 

Colliery,    Vintondale,    Pennsylvania,    U.S.A."      By    Mr.     Clarence    B. 

Claghorn,  M.I.M.E. 
"  Some  Silver-bearing  Veins  of  Mexico."     By  Mr.  Edward  Halse,  M.I.M.E. 
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"  Automatic  Sprayer  for  Preventing  Accumulations  of  Dust  in  Mines."      By 

Mr.  R.  Harle,  M.I.M.E. 
"  The  Coal-fields  of  Natal."     By  .Mr.  William  Taylor  Heslop,  M.I.M.E. 
"Ore-deposits  of  Mount  Ly ell,  Tasmania."     By  Mr.  .1.  J.  Muir,  M.I.M.E. 
"  The  Mineral  Resources  of  Tasmania. "    By  Mr.  John  J.  Sandeman,  M.I.M.E. 
"  Longwall  Methods  in  tlie  Eastwood   District,  Nottinghamshire."      By  Mr. 

Norman  M.  Thornton,  Stud.I.M.E. 

The  donation  offered  by  the  late  Mr.  Or.  C.  Greenwell,  to 
provide  for  the  annual  award  of  gold,  silver  and  bronze  medals 
for  "  papers  recording  the  results  of  experience,  and  the  deductions 
and  practical  suggestions  of  the  writers  for  the  avoidance  of  acci- 
dents "  has  been  received. 

Mr.  Clarence  II.  Claghoin  offers  a  prize  of  the  value  of  £10, 
for  an  approved  essay  on  "  The  Action,  Influence  and  Control 
of  the  Roof  in  Longwall  Working.'' 

The  papers  printed  in  the  Transactions  during  the  year  are  as 
follow  :  — 

"  The  Solvent  Action  of  Pyridine  on  Certain  Coals."    By  Mr.  T.  Baker,  B.Sc. 
"  Methods  of  Preventing  Falls  of  Roof  adopted  at  the  Courrieres  Collieries." 

By  Dr.  C.  Le  Neve  Foster,  Hon.  M.I  M.E. 
"Endless-rope  Haulage  at  Ax  well  Park  Colliery."      B\'  Mr.  R.  W.  Glass, 

Stud.I.M.E. 
"The  Type-printing  Telegraph."     By  Mr.  W.  T.  Goolden,  M.I.M.E. 
"Memoir  of  the  late  Lord  Armstrong."      By  Principal  H.    Palin  Gurney, 

Hon.  M.I.M.E. 
"  Some  Silver-bearing  Veins  of  Mexico."     By  Mr.  Edward  Halse,  M.I.M.E. 
"  Remarks  upon  Prof.  H.  Stroud's  paper  on  '  Magnetic  Declination  and  its 

Variations.'  "     By  Mr.  H.  D.  Hoskold,  M.I.M.E. 
"  Remarks  upon  Mr.  A.  L.  Steavenson's  paper  on  'The  Mode  of  Obtaining  a 

True  North  Line.   "     By-Mr.  H.  D.  Hoskold,  M.I.M.E. 
';  A  Rock-drill  for  Saving  Slate-rock."     By  Mr.  H.  Humphris,  M.I.M.E. 
"  Drv  and   Wet  Treatment   of  Copper-ores."      Bv   Capt.   C.   C.   Lontrridcre, 

M.I.M.E.  °      ° 

"Remarks  upon   Mr.   Wm.    Taylor   Heslop's  paper   on  'The  Coal-fields   of 

Natal.'"     By  Dr.  G.  A.  F.  Molengraaff.  M.I.M.E. 
"  Shot-hole  Recesser. "     By  Mr  T.  Rasmussen. 
"The  Employment  of  Iron  Bars  at  the  No.  6  Pit,  Lens  Colliery."      By  Mr. 

E.  Reumaux. 
"A  Method  of  Boring    I'eposits  out  of  Rising-main  Pipes  in  Shafts."     By 

Mr.  Hugh  Ross,  M.I.M.E. 
"  A  Flash  of  Lightning  at  the  Lambton  Colliery,  D  and    Lady  Ann  Pits,  on 

October  2nd,  l'JOO."     By  Mr.  Jacob  Sharp,  M.I.M.E. 
"Safety-lamp  Cabin  at  Heworth  Colliery."     By  Mr.  Thomas  V.  Simpson, 

Stud.I.M.K. 
"  Sinking  through  Swamp,  Oiay  and  Sand. "  By  Mr.  William  Tattley,  M.I.M.E. 
"  Endless-rope  Haulage  at  Pelton  Colliery."     Bv  Mr.  Norman  M.  Thornton, 

Stud.I.M.E. 
"  The  Sussmann  Electric  Miners'  Lamp."     By  Mr.  W.  0.  Wood,  M.I.M.E. 

The  Institution  of  Mining  Engineers  has  now  completed  its 
twelfth  year,  and  since  its  formation  it  has  printed  twenty-one 
volumes  of  Transactions,  containing  over  800  papers  and  numerous 
abstracts  of  colonial  and  foreign  papers  on  subjects  of  interest  to 
mining  and  metallurgical  engineers.  During  the  past  year, 
meetings  were  field  in  the  Bristol  district  in  September,  1900, 
and  in  London  in  May,  1901. 

The  rooms  of  the  Institute  have  been  used  by  the  following 
societies,  etc. :  — Clerks'  Provident  Association  and  the  Xational 
Telephone  Yocal  Society. 
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X  A.NNTJAL  BBPOBT  OP  THE  COUNCIL. 

The  North  of  England  [nstitute  of  Mining  Engineers  was 
initiated  "at  a  meeting  of  colliery-owners,  viewers  ami  others 
interested  in  the  coal-trade,  held  in  the  Coal-trade  <  >flice,  New- 
castle-upon-Tyne, on  Saturday,  July  3rd,  L852,  for  the  purpose  of 
forming  a  society,  to  meet  at  fixed  periods  and  discuss  the  means 
for  the  ventilation  of  cOal-mines,  for  the  prevention  of  accident-, 
and  for  general  purposes  connected  with  the  winning  ami  working 
of  collieries."*  The  President  and  Council  were  elected  on  August 
21st,  1852,  and  the  first  President,  Mr.  Nicholas  Wood,  read  bia 
"  Inaugural  Address  "  on  September  3rd,  1852.  The  Council 
propose  that  the  Jubilee  of  the  Institute  shall  be  held  in  Septem- 
ber, 1902,  and  have  invited  The  Institution  of  Mining  Engineers 
to  hold  their  annual  meeting  at  Newcastle-upon-Tyne  in  con- 
junction therewith.  This  invitation  has  been  cordially  accepted; 
and  the  Council  venture  to  hope  that  the  members  will  make  this 
meeting  a  successful  one,  and  by  the  reading  of  papers,  etc., 
maintain  the  status  of  their  Institute. 


REPORT  OF  THE  FINANCE  COMMITTEE. 

The  Finance  Committee  submit  herewith  a  statement  of 
accounts  for  the  twelve  months  ending  June  30th,  1901. 

The  total  receipts  during  that  period  were  £2,907  19s.  lid.  Of 
this  amount,  £58  was  paid  as  life-compositions  in  lieu  of  annual 
subscriptions;  £104  18s.  represented  subscriptions  paid  in  ad- 
vance ;  there  was  received  from  the  Coal  Trade  Associations  £32  2s. 
for  furniture  in  the  council-room,  and  from  the  Institute  and 
Coal  Trade  Chambers  Company,  Limited  £30  8s.  4d.  for  propor- 
tion of  cost  of  heating  apparatus  ;  there  was  also  the  sum  of  £100 
received  from  the  executors  of  the  late  Mr.  George  Clementson 
Greenwell  for  the  establishment  of  the  Greenwell  prize  fund  ; 
leaving  £2,582  lis.  Td.  as  the  ordinary  income  of  the  year,  as 
compared  with  £2,480  12s.  7d.  in  the  previous  year. 

The  ordinary  expenditure  amounted  to  £2,115  10s.  lOd.  as 
compared  with  £2,069  12s.  7d.  in  the  previous  year,  and  the 
balance  of  ordinary  receipts  over  ordinary  expenditure  was 
+  407  0s.  9d. 

At  the  commencement  of  the  year  there  was  a  balance  at  the 
bankers  of  £753  3s.  2d.  Of  this  amount,  £500  was  placed  on 
deposit  for  the  time  being,  but  was  afterwards  withdrawn  and 
included  in  a  total  sum  of  £970  invested  in  shares  of  the  Institute 
and  Coal  Trades  Chambers  Company,  Limited. 

During  the  year,  £272  15s.  has  been  written  off  the  amount 
of  subscriptions  and  arrears.  The  collection  of  the  amounts  due 
in  many  cases  has  been  placed  in  the  hands  of  the  solicitors,  and  a 
portion  will  subsequently  be  recovered,  and  credited  to  the  year  in 
which  the  sums  are  received.  The  amount  of  subscriptions  for 
the  vear  1900-1901  still  unpaid  is  £251  Is.,  and  for  previous  years 
£45  19s. 

J.  G\  Weeks. 

August  3?-^,  1901. 

*  Tram-  A7.  E.  Inst,,  1852,  vol.  i.,  page  5. 
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M1  ACCOUNTS. 

1)K  the  Treasurer  in  Account  with  The  Nokth  of  England 

FOR   THE    VEAK    ENDING 

=====  £       s.  (I.       £      a.    d. 

.June  30th.  1900.  7Vi     3  2 

To  Balance  at  Bankers           •••        HI  17  3 

in  Treasurer's  hands       ...         •••        •••  ■•■                 .  4 

"  Outstanding   Amounts  due  for   Authors  Excerpts  0    4           ^    ^    ^ 

June  30th,  1901.  c     s'    d 

To   Dividend  on  Shares  in   the   Institute  and 
Coal  Trade  Chambers  Company,  Limited  : 

For    half-year    ending     December    30th. 

1900,  at' 3J  per  cent,  on  146  shares  of  ^  iq     q 

£20  each  ...         •••         "•  ; 

For  half-year  ending  June  30th,  1901,  at 

3f  per  cent,  on  179  shares  of  £20  each    134    5    0 

Less— Proportion   repaid  to  date 

of  purchase b_lu  127  14     4 

...  9  18     3 

:: gas ::: E&isSw *■» — -   „  „  „ 

Coal  Trade  Chambers  Company,  Limited.    ...         ••• 2%     2     ? 

66     0    0 
„  Sale  of  Transactions         

TO    SUBSCRIPTIONS  FOR  1900-1901  AS  FOLLOWS  S-  ^   ^      ^    ^      Q 

709  Members         ...         «a  £2  2s.  180  12  0 

86  Associate  Members    ...         ...         •••  @  £1  5S.  125     0  0 

100  Associates       •••         —  @  £i  5s.  66     5  0 

53  Students         ...         ®  £2  2s.  115  10  0 

55  New  Members           ...          ■••         ■■■  ^  „     -  6     6  0 

3  New  Members  (not  yet  elected)     ...  ©  J-  ?■  25     4  0 

12  New  Associate  Members      1  £1  5s  7  10  0 

6  New  Associates          ... ^  £1  5s".  13  15  0 

11  New  Students  ...         @  *x  °   _ 


21  Subscribing  Firms 

To  Life  Compositions  : — 

2  New  Members  

Less— Subscriptions  for  current  year  paid  in  advance 
at  the  end  of  last  year 

Add — Arrears  received   ..."      

2,278     9     0 
Add— Subscriptions    paid     in     advance    during    the  ^     q 

current  year 

To  Coal  Trade  Associations  for  purchase  of  furniture  in 
Council-room     ...  •••  ■••  ••■  •".    ."■ 

Institute  and  Coal  Trade  Chambers  Company,  Limited, 
for  proportion  of  cost  of  heating-apparatus 

To  Executors  of    Mr.   George  Clementson   Greenwell  for 
Prize  Fund         ...  


2,117 

4 

0 

58 

0 

0 

2,175 

4 

0 

74 

2 

0 

2,101 
177 

2 

7 

0 
0 

2,383  7 

0 

32  2  0 

30  8  4 

62  10 

4 

100  0 

0 

£3,723  4 
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Institute  of  Mining  and  Mechanical  Engineers, 
jfne  30th,  1901. 


Cr. 


June  30th,  1901. 
By  Annual  Report 
..  Banker's  Charges    ... 
.,  Circulars,  etc. 

„  Cleaning  Wood  Memorial  Hall,  Offices,  etc. 
,,  Electrie  Light 
.,   Expenses  of  General  Meetings 
.,   Fire  Insurance 

.,   Fuel 

„  Furniture  and  Repairs       ...  ... 

,,  Incidental  Expenses 

,.   Library — Binding  ...  ...  ...       £39 

„         „  Books      40 


6     0 

1   11 


..  Petty  Cash  

„  Postages — Circulars            ...          ...          ...  35  12  2 

,,         ,.            Correspondence             ...          ...  15     2  4 

Publications      16  17  3 

..   Prizes  for  Papers 

„  Rates  and  Taxes 

,.   Rent  of  Offices 

,,   Reporting  of  General  Meetings   ... 

„  Salaries,  Wages,  Auditing,  etc.    ... 

„  Stamps:  Subscription  Receipts     .. 

„  Transfer  of  Shares 

,,  Stationery,  etc. 
,,  Telephone  Rent,  etc. 
,,  Translations  of  Papers 
,,  Water  Rate 

By  The  Institution  of  Mining  Engineers     ... 

Less — Amounts  paid  by  Authors  for  Excerpts 


Bv  33  Shares  in  the   Institute  and  Coal  Trades  Chambers 
Company,  Limited 

By  Balance  at  Bankers 

„  „        in  Treasurer's  hands 


£  s. 

31  5 

21  8 

45  2 

34  17 

41  1 

4  6 

12  4 

21  8     0 

19  8     2 

10  3     1 


79    7  11 
3     0     3 


67  11  9 

18  18  0 

21  19  11 

22  4  6 

13  2  0 
410     3  3 

20  17  11 

5     2  6 

14  19  6 
2  17  0 
0  15  0 
7  14  8 

1,186     0  1 

0     8  0 


593     6  10 
44     7     0 


929  18     9 


1,185 

L2 

1 

2,115 

10 

lu 

970 

0 

0 

3,085  10  10 


637  13  10 


We,  having  examined  the  above  account  with  the  books  and  vouchers 
relating  thereto,  certify  that,  in  our  opinion,  it  is  correct. 

JOHN  G.  BENSON  AND  SON, 

Chartered  Accountants. 
Newcastle-upon-Tyne, 

August  3rd,  1901. 
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ACCOUNTS. 


I)K. 


TlIK    TUEA8UKEU    IN    ACCOUNT 


To  883  Members. 

It;  i if  whom  have  paid  Life  Compositions. 

837 
2  not  included  in  printed  list. 

839  @  £2  2s. 

To  132  Associate  Members. 

8  of  whom  have  paid  Life  Compositions. 


124 

To  108  Associates 


@  £2  2s. 
@  £1  5s. 


To     oil  Students 

1  of  whom  has  paid  a  Life  Composition. 


58 


To     23  Subscribing  Firms 


@  £1  5s. 


To  55  New  Members                              @  £2  2s. 

To  2  New  Members,  paid  Life  Compositions 

To  3  New  Members,  not  yet  elected,  @  £2  2s. 

60 

To  12  New  Associate  Members           @  £2  2s. 

To  6  New  Associates                           @  £1  5s. 

To  11  New  Students                              @  £1  5s. 


To  Arrears,  as  per  Balance  Sheet  1899-1900    ... 

Add—1  Member,  paid  for  1899-1900        

Add — Arrears  considered  irrecoverable  but  since  paid 


£       s.    d.       £       s.    d 


1,761  18     0 


260  8 

0 

135  0 

0 

72  10 

0 

96  12 

0 

115  10 

0 

58  0 

0 

6  6 

0 

To  Subscriptions  Paid  in  Advance 


25  4  0 

7  10  0 

13  15  0 

2,552  13  0 

369  13  0 

2,922  6  0 

104  18  0 


£3,027     i     0 


ACCOUNTS. 

with  Subscriptions,  1000-1901.  Cr. 


STRUCK    OFF 

PAID.  UNPAID.  LIST. 

£      s.  d.        £      s.  d.        £       s.   d. 

By  709  Members,  paid (a)  £2  2s.    1,488  18     0  

By    83        ..          unpaid           ...         (a)  £2  2s 174    6    0          

By    33         „           Btruck  ofE  list            @  £2  2s 69     6     0 

Bj     L4         „           dead @  £2  2s 29     8     0 

839 

By    86  Associate  Members,  paid  @  £2  2s.      180  12    0  

By    26         .,                 „         unpaid       @  £2  2s 54  12     0           

By    11          „                 .,          struck  off  list       23     2     0 

By       1          .,                 ..          dead           @  £2  2s 2     2     0 

124 

By  100  Associates,  paid @  £1  5s.       125     0     0  

By      7         ..             unpaid           ...          @  £1  5s.            8  15     0           

By      1         „            struck  off  list           @  £1  5s 15     0 

108 

By    53  Students,  paid       ..         ...  @  £1  5s.         66     5     0  

By      4         ..          unpaid              ...          @  £1  5s.            5     0     0           

By      1         „          struck  off  lis!              @  £1  5s 15     0 

58  '    ■ 

By    21  Subscribing  Firms,  paid  ...  ...         88     4     0  

By      2         ,,                  „         unpaid        8     8     0            


23 

By    55  New  Members,  paid        ...         @  £2  2s.  115  10  0 

By      2  New  Members,  paid  Life  Compositions  58     0  0 
By      3  New  Members,  not  vet  elected. 

' paid           ...        ' (Sj  £2  2s.  6     6  0 

60 

By    12  New  Associate  Members,  paid  (3  £2  2s.  25     4  0 

By      6  Xew  Associates,  paid     ...          @  £1  5s.  7  10  0 

By     11  Xew  Students,  paid       ...          (§*  £1  5s.  13  15  0 


2,175  4  0  251     1  0       126     8     0 

By  Arrears            177  7  0  45  19  0       146     7     0 

2,352  11  0 

By  Subscriptions  paid  in  advance  ...  ...        104  18  0  


2.457     9     0       297     0     0       272  15  0 

297  0  0 

2,457  9  0 

£3,027  4  0 


xvi  OFFICERS. 

OFFICERS,     19(H-  1902. 


PRESIDENT. 
Mr.  .1.  G.  WEEKS,  Bedlington,  R.S.O.,  Northumberland. 

VICE-PRESIDENTS. 

Mr.  T.  W.  BENSON,  24,  Grey  Street,  Newcastle-upon-Tyne. 

Mr.CUTHBERT  BERKLEY,  Marley  Bill,  Swalwell,  R.S.O.,  County  Durham. 

Mr.  T.    E.    PORSTER,  3,  Eldon  Square,  Newcastle-upon-Tyne. 

Mr.  .1.  II.  M  KIM  VALE,  Togston  Hall,  Acklington,  Northumberland. 

Mr.  M.  W.  PARRINGTON,  vVearmouth  Colliery,  Sunderland. 

Mr.  \V.  0.  WOOD,  South  Hetton,  Sunderland. 

COUNCIL. 

Mr.  R.  S.  ANDERSON,  Benwell  View,  Bentinck  Road.  Newcastle-upon-Tyne. 

Mr.  HENRY  ARMSTRONG,  Chester-le-Street. 

Mr.  R.  DONALD  BAIN.  H.M.  Inspector  of  Mines.  Durham. 

Mr.  GEORGE  FRED.  BELL,  H.  M.  Inspector  of  Mines,  20.  Wentworth  Place 

Newcastle-upon-Tyne. 
Mr.  W.  C.  BLACKETT,  Acorn  Close,  Sacriston,  Durham. 
Mr.  M.  II.  DOUGLAS,  Usworth  Colliery,  Washington.  R.S.O..  Co.  Durham. 
Mr.  T.  Y.  GREENER,  West  Lodge,  Crook,  Darlington. 
Mr.  A.  C.  KAYLL,  Gosforth,  Newcastle-upon-Tyne. 

Mr.  H.  LAWRENCE,  7  and  8,  Post  Office  Chambers,  Newcastle-upon-Tyne. 
Mr.  C.  C.  LEACH,  Seghill  Colliery,  Northumberland. 
Mr.  WILLIAM   LOGAN,  Langley  Park  Colliery,  Durham. 
Mr.  H.  LOUIS.  9,  Summerhill  Terrace,  Newcastle-upon-Tyne. 
Mr.  JOHN  MORISON,  Cramlington  House,  Northumberland. 
Mr.  HENRY  PALMER,  Medomsley,  RS.O.,  County  Durham. 
Mr.  R.  A.  S.  REDMAYNE,  Seaton  Delaval  Colliery,  Newcastle-upon-Tyne. 
Mr.  F.  R,  SIMPSON,  Hedgelield  House,  Blaydon-upon-Tyne. 
Mr.  J.  SIMPSON,  Heworth  Colliery,  Felling,  R.S.O.,  Co.  Durham. 
Mr.  R.  L.  WEEKS,  Willington,  County  Durham. 


,  Sir  LINDSAY  WOOD,  Bart..  The  Hermitage.  Chester-le-Street. 
Mr.  JOHN  DAGLISH,  Rothley  Lake,  Cambo.  R.S.O..  Northumberland. 
Sir  LOWTHIAN  BELL,  Bart .  D.C.L..  F.R.S..  Rounton  Grange,  North- 
allerton. 
Mr.  W.  COCHRANE,  St.  John's  Chambers,  Grainger  Street  West,  New- 
castle-upon-Tyne. 
Sg7  Mr.  J.  B.  SIMPSON,  Bradley  Hall,  Wylam-upon-Tyne. 
Mr.  A.  L.  STEAVENSON.  Durham. 
Mr.  T.  DOUGLAS.  The  Garth,  Darlington. 
Mr.  GEORGE  MAY,  The  Harton  Collieries,  South  Shields. 
Mr.  WILLIAM  ARMSTRONG.  Wingate.  Co   Durham. 

Mr.  T.  FORSTER  BROWN.  Guildhall  Chambers,  Cardiff.  i        Retiring 

I  Mr.  J.  L.  HEDLEY.  H.M.  Inspector  of  Mines,  2,  Devonshire    t  Vice- 

Terrace,  Newcastle-upon-Tyne.  )      Presidents. 

TREASURFR. 
Mr.  REGINALD  GUTHRIE,  Neville  Hall,  Newcastle-upon-Tyne. 

SFCRETARY. 
Mr.  M.  WALTON  BROWN.  Neville  Hall,  Newcastle-upon-Tyne. 


LIST    OF    MEMBERS.  XV11 


LIST     OF     MEMBERS, 

AUGUST  3,  1901. 

PATRONS. 
His  Grace  the  DUKE  OF  NORTHUM  BERLAND. 

The  Most  Noble  the  MARQUIS  OF  LONDONDERRY. 

The  Right  Honourable  the  EARL  OF  LONSDALE. 

The  Right  Honourable  the  EARL  OF  DURHAM. 

The  Right  Honourable  the  EARL  GREY. 

The  Right  Honourable  the  EARL  OF  RAVENSWORTH. 

The  Right  Honourable  the  EARL  OF  WHARNCLIFFE. 

The  Right  Reverend  the  LORD  BISHOP  OF  DURHAM. 

The  Very  Reverend  the  DEAN  AND  CHAPTER  OF  DURHAM. 

WENTWORTH  B.  BEAUMONT,  Esq. 

BARON  BARNARD. 


HONORARY  MEMBERS. 
Honorary  Members  during  term  of  office  only. 


Date  of  Election. 


1  The  Right  Honourable  the  EARL  of  RAVENSWORTH,  Ravens- 
worth  Castle,  Gateshead-upon-Tyne       ...         ...         ...         ...  Nov.     3,  1877 

2* J.  B.  ATKINSON,   H.M.    Inspector  of   Mines,    18,  Merchiston 

Gardens,  Edinburgh  Aug.     4,  1888 

3*W.     N.    ATKINSON,    H.M.     Inspector    of    Mines,    Barlaston, 

Stoke-upon-Trent Aug.     4,  18S8 

4*R.  DONALD  BAIN,  H.M.  Inspector  of  Mines,  Durham  ...  Dec.    12,  1890 

5s W.  BEATTIE-SCOTT,  H.M.  Inspector  of  Mines,  Park  Avenue, 

Handsworth,  near  Birmingham   ...         ...         ...         ...         ...   Dec.    10    18S7 

6* Prof.    P.    PHILLIPS   BEDS.ON,    Durham   College   of   Science, 

Newcastle-upon-Tyne         Feb.    10,  1883 

7  THOMAS  BELL,  15,  The  Valley,  Scarborough     Dec.   12,   1896 

8*Prof.  G.  S.  BRADY,  Durham  College  of  Science,  Newcastle- 
upon-Tyne.  Transactions,  etc.,  sent  to  Mowbray  Villa, 
Sunderland Nov.     6,  1875 

9  JOSEPH  DICKINSON,  3,  South  Bank,  Sandy  Lane,  Pendleton, 

Manchester Dec.    13,  1852 

10*C.  LE  NEVE  FOSTER,  H.M.  Inspector  of  Mines,  Llandudno  ...  Aug.     4,  1888 

11  Prof.    WILLIAM  GARNETT,   116,  St.  Martin's  Lane,  London, 

W.C Nov.  24,  1894 

12  Sir  ARCHIBALD  GEIKIE,  Director-General  of  the  Geological 

Survey  of  the  United  Kingdom,  28,  Jermyn  Street,  London, 

s.w ...  ...  - 

13* JOHN  GERRARD,  H.M.  Inspector  of  Mines,  Worsley, 
Manchester   ... 

14*Rev.  H.  PALIN  GURNE  Y,  Principal,  Durham  College  of  Science, 
Roseworth,  Gosforth,  Newcastle-upon-Tyne    ... 

15*HENRY  HALL,  H.M.  Inspector  of  Mines,  Rainhill,  Lan- 
cashire 

16*J.  L.  HEDLEY,  H.M.  Inspector  of  Mines,  2,  Devonshire 
Terrace,  Newcastle-upon-Tyne     ... 

17*Prof.  A.   S.  HERSCHEL,  Observatory  House,  Slough,  Bucks... 

18*Prof.  G.  A.  LEBOUR,  Durham  College  of  Science,  Newcastle- 
upon-Tyne.  Transactions,  etc.,  sent  to  RadclifTe  House, 
Corbridge-upon-Tyne  Nov.     1.  1879 

19*Prof.  HENRY  LOUIS,  Durham  College  of  Science,  Newcastle- 
upon-Tyne.  Transactions  sent  to  The  Secretary,  Durham 
College  of  Science,  Newcastle-upon-Tyne  Dec     12    1896 

20* J.    S.    MARTIN,    H.M.    Inspector  of  Mines,  The  Vikings,  16, 

Durdham  Park,  Bristol       Aug      4,  1S88 

21  Sir  CHARLES  MARK   PALMER,   Bart.,   37,   Curzon  Street, 

London,  W Feb.   12,  1898 

c 


June  11, 

1898 

June  11, 

1892 

Jan.    19, 

1895 

March  4, 

1876 

April    9, 
Aug.     3, 

1892 
1872 
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Date  of  Election. 

22*JOSEPH  T    ROBSON,   H.M.  Inspector  of  Mines,  Ravensworth, 

Eaton  Grove,  Swansea      ...         ...         ...         ...         ...         ...   Aug.     4,  18S8 

23*J.    M.    RONALDSON,    H.M.    Inspector   of    Mines,    44,    Athole 

Gardens,  Glasgow  ...         ...  ..         ...         ...         ..  ...  Aug.    4,  1888 

•_'4*A.  H.  STOKES,  KM.  Inspector  of  Mines,  Greenhill,  Derby      ...  Aug.    4,  1888 

25*Pbof.  H.  STROUD,  Durham  College  of  Science,  Newcastle-upon- 
Tyne  ...  .      Nov.     5,  1892 

26  M.  E.  Vl'ILLKMIX.  Mines  d'Aniche,  Nord,  France       Sept,    7,1878 

27  FRANK   N.    WARDELL,    H.M    Inspector   of   Mines,    Watli- 

upon-Dearne,  near  ttotherham     ..         ...         ...         ...         ...  Feb.     4,  1865 

28*Prof.  ROBERT  LUNAN  WEIGHTON,  Durham  College  of 
Science,  Newcastle-upon-Tyne.  Transactions,  etc.,  sent  to 
2,  Park  Villas,  Gosforth,  Newcastle-upon-Tyne  April    2,  1898 

MEMBERS. 

Marked  *  have  paid  life  composition.  Date  of  Election 

and  of  Transfer. 

1  Abraham,  David,  17,  St.  Andrew's  Crescent,  Cardiff        ...  June    8,  1895 

2  Aburrow,  Charles,  P.O.  Box  534,  Johannesburg,  Transvaal  Feb.   13,  1S92 

3  Ackroyd,  William,  Balks  House,  Wortley,  near  Leeds    ...  Feb.     7,  1S80 

4  Adams,  Henry  Hopper,  Waihi,  New  Zealand         April  10,  1897 

5  Adamsox,  Thomas,  Kurhurbaree  Colliery,  Giridih,  Bengal, 

India Feb.    10,  1894 

6  Agassiz,   Alexander,    Museum    of   Comparative    Zoology, 

Cambridge,  Massachussets,  U.S.A.  ...  ..  Feb.      9,  1895 

7  Ainsworth,  J.   W.,  Bridge  water  Trustees  Colliery,  Walk- 

den,  Bolton,  Lancashire        ...         ...         ...         ...         ...  Dec.    14,  1895 

8  Aitkin,  Henry,  Falkirk,  N.B March 2,  1S65 

!)  Akerman,    Ernest,    Minas    de    Cala,    por    Santa    Olalla, 

Huelva,  Spain  .         ...         Aug.     5,  1899 

10  Allan,  John  F.,  Apartado  de  Correo,  No.  121,  Mexico,  D.F.  A..M.  Feb.    lu,  1883 

M.  June    8,  1S89 

11  Allchurch,  Enrique,  Calle  Las  Heras,  273,  Buenos  Aires, 

Argentine  Republic June    8,  1895 

12  Allison,   J.    J.    C,    Woodland    Collieries,    Butterknowle,  A.M.  Feb.    13,  1886 

R.S.O.,  Co.  Durham             M.  June     S,  18S9 

13  Anderson,  C.  W.,  Cleadon  Park,  Sunderland           Aug.  21,  1852 

14  Anderson,  R.  Hay,  Apartado  Postal,  866,  Mexico,  D.F.  ...  Aug.    4,  1894 

15  Anderson,    R.   S.,   Benwell  View,   Bentinck  Road,  New-  S.  June    9,  1SS3 

castle-upon-Tyne  {Member  of  Council)      ...         ...         ...A.M.Aug.  4,1888 

M.  Aug.  3,  1889 

16  ANGUS,   James,  Ochiltree  House,  Ochiltree,  Ayrshire,  N.B.             Oct.  8,  1892 
17*Angwix,    B. ,    c/o  Holman  Brothers,    Broad  Street  House, 

London,  E.C.  Nov.  24,  1894 

18  Appleby,    Harry    Walton,    c/o     Gibbings     and    Baker, 

Uheapside,  Bradford Oct.      8,1898 

19  Appleby,  W.  R.,  Minnesota  School  of  Mines,  The  University 

of  Minnesota,  Minneapolis,  Minnesota,  U.S.A.  ...  April  14,  1894 

20  Archer,    Oakeley,   156,    Hereford    Street,   Christchurch, 

New  Zealand ' June  13,  1896 

21  Archer,  T.,  11,  Regent  Terrace,  Gateshead -upon-Tyne     ...  July     2,  1872 

22  Archer,  William,  Victoria  Garesfield,   Lintz   Green,  Co.       A.  Aug.     6,  1892 

Durham  M.  Aug.     3,  1S95 

23  Argall,  Philip,  P.O.  Box  843,  Denver,  Colorado,   U.S.A.  June  21,  1894 

24  Armstrong,  Henry,  Chester-le-Street  (Member  of  Council)   A.M.  April  14,  1SS3 

M.  June     8,  1889 

25  Armstrong,    William,     Wingate,     Co.     Durham    (Past-        S.  April   7,  1867 

President,  Member  of  Council) M.Aug.    6,1870 

26  Ashcroft,  Edgar  Arthur,  Phoenix  Works,  Milton,  North 

Staffordshire , Aug.     3,  1895 

27  Ashmore,   G.    Percy,   c/o   G.    Harris  Ganteaume,    Agent, 

Caratal     (New)     Mines,     Limited,     Cuidad  Bolivar, 

Venezuela,  South  America,  via  Trinidad             Feb.   13,  1S97 

2S  Ashworth,  John.  8,  King  Street,  Manchester          April  25,  1896 

29  Atherton,  James,  13,  Mawdsley  Street,  Bolton      Aug.     1,  1896 


Aug.  6, 
April  10, 
Feb.  5, 

1892 
1897 
1870 

June 
Dec. 

21, 

8, 

1894 
1900 

Aug. 

1, 

1891 

A.M. 
M. 

June 
June 
Oct. 

7, 
8, 
7, 

1879 
1889 
1S58 
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Date  of  Election 
and  of  Transfer. 

.SO  Atherton,  Thomas  William  Turner        A.M.  June  11,  1898 

M.  Dec.    10,  1898 

31  Atkinson",  Claude  W.,  Glendale,  Woodland  Place,  Penarth, 

South  'Wales    ... 

32  Atkinson,  R.  H.  M.  Buddle,  Riding  Mill-upon-Tyne 

33  Aubbky,  R.  C,  Teviotdale,  Churchtown,  Southport 

34  Austin,  W.  Lawrence,  P.O.  Box  941,  Denver,  Colorado, 

U.S.  A 

35  Auton,  Robert,  Birtley,  Co.  Durham 

30  Ayton,  Eknkst  V. ,  El  Bote  Mining  Negociacion,  Zacatecas, 

Republic  of  Mexico 

37  Bailes,  E.  T.,  Wingate,  Ferryhill        

38  Bailes,  T.,  Jesmond  Gardens,  Newcastle-upon-Tyne 

39  Bailey,  Archibald  Duncan,  c  o  S.   G.   Bailey  and  Com- 

pany, Limited,   Stafford  Mills,  Stroud,  Gloucestershire  Oct.      8,  189S 

40  Bailey,  Edward  Trenholm,  Mining  Engineer,  Sandakan,  A.M.  June  13,  1S96 

British  North  Borneo  M.  June  12,  1897 

41  Bain,  Harry  Foster,  Idaho  Springs,  Colorado,  U.S.A.       .  Dec.    10,  1S98 

42  Bain,    R.    Donald,    H.M.     Inspector    of    Mines,    Durham        S.  March  1,  1873 

(Member  of  Council) M.  Aug.     5,1576 

43  Bainbridge,  Emerson,  4,  Whitehall  Court,  London,  S.W.  S.  Dec.     3,  1863 

M.  Aug.     1,  1868 

44  Baldwin,  Iyo  William,  Oakleigh,  Ruardean,  Gloucester- 

shire        Feb.    10,  1900 

45  Ballard,  Robert,  26,  Mansion  House  Chambers,  London, 

E.C April  10,  1897 

46  Banks,  Thomas,  60,  King  Street,  Manchester.     Transactions 

sent  to  17,  Park  Avenue,  Eccles,  near  Manchester        ...  Aug.     4,  1877 

47  Barber,    George   Marriott,    Soemalata,    Celebes,    Dutch 

East  Indies April  28,  1900 

48  Barnard,  Robert,  Bhalgora,  Jharia  P.O.,   E.I.   Railway, 

Bengal,  India  ... Dec.    11,  1897 

49  Barrass,  Matthew,  Hedley  Hill  Colliery,  Waterhouses,  Co.         S.  Feb.     9,  18S4 

Durham  A.  Aug.    1,  1891 

M.  Dec.     8,  1900 

50  Barrett,  C.  R.,  Whitehill  Hall,  Chester-le-Street S.  Nov.     7,  1S74 

A.M.  Aug.     7,  1S80 

M.  Dec.   11,  1S86 

51*Bartholome\v,  C.  W.,  Blakesley  Hall,  near  Towcester      ...  Dec.     4,  1875 

52  Barton,  Henry,  Central  Bank  Chambers,  Leeds      ...         ...  Oct.    13,  1900 

53  Bates,  Sidney,  Micklev  Colliery  Offices,  Stocksfield-upon-       A.  Feb.      S,  1890 

Tyne      M.  June    S,  1895 

54  Bates,  Thomas,  The  (irange,  Prudhoe-upon-Tyne Feb.      9,  1S95 

55  Bates,    Thomas   L.,    Government   Inspector   of    Collieries, 

Hamilton,  Newcastle,  New  South  Wales             Feb.    12,  1898 

56  Batey,  John,  Newbury  Collieries,  Coleford,  Bath    ...         ...  Dec.     5,  1868 

57  Batey,  John  W.,  Beech  Grove,  West  Ryton-upon-Tyne    ...  Feb.     9,  1901 
5S  Baumgartner,    W.   O.,    South   Hetton,  Sunderland         ...  S.  Sept.    6,  1879 

M.  Aug.     3,  1889 

59  Bawden,  James  Barnet,  Pillar  House,  Keswick,  Camber- 

land  Dec.    11,  1897 

60  Bawden,  William  John,  New  Bultfontein  Diamond  Min- 

ing Company,  Limited,  Beaconsfield,  South  Africa      ...  Oct.    14,  1S99 

61  Bayldon,    Daniel    Henry,    New    Zealand    Mines    Trust, 

Limited,  Auckland,  New  Zealand 

62  Bell,  George  Fred.,  H.M.  Inspector  of  Mines,  20,  Weut- 

worth  Place,  Newcastle-upon-Tyne  (Member  of GouncU)  A.M.  Aug. 

63  Bell,    Sir    Lowthian,    Bart.,    D.C.L..    F.R.S.,    Rounton 

Grange,  Northallerton    (Past-President,    Member    of 
Council) 

64  Bell,  Walter,  c/o  Pyman,  Bell  and  Company,  Hull 


Feb. 

s, 

1890 

s. 

Sept. 

6, 

1879 

M. 

Aug. 

6, 

1887 

M. 

Aug. 

3, 

1889 

July 

6, 

1854 

S. 

Oct. 

s, 

18S9 

M. 

Feb. 

10, 

1894 

XX 


LIST   OF    MEMBERS. 


65  Bennett.  Alfred  H.,   Dean  Lane  Collieries,    Bedminster,  A.M. 

Bristol ...         M. 

66  Beskett,  Henry,  Rio  Tinto  Mines,  Hnelva,  Spain... 

67  Benson,  J.  G.,  L2,  Grey  Street,  Newcastle-upon-Tyne 

68  Benson,    T.    W.,    24,    Grey    Street,    Newcastle-upon-Tyne 

(Vice-President,  Member  of  Council)      

69  Berkley,    ('.,  "Marley   Hill,   Swalwell,    R.S.O.,    Co.    Dur- 

ham (Vice-President,  Member  of  Council)        

70  Berkley,     FREDERICK,     Hamsterley    Colliery,     Ebchester,  A 

R.S.O.,  Co.  Durham 

71  Berkley,    E.     W.,    Marley   Hill,    Swalwell,    R.S.O.,    Co. 

Durham  ...         ...         ...         ...         ...         ...         ...  A 


72  Beynon,  J    C.  S..  P.O.  Box  1364,  Johannesburg,  Transvaal 

73  Bigg- Wither,  Harris,  The  Mount,  Gathurst,  near  Wigan, 

Lancashire 

74  Bigland,  J.,  Henknowle,  Bishop  Auckland   ... 

75  Binks,     John     Charles,     Norchard     Colliery,      Lydney, 

Gloucestershire 

76  Bishop,    James,    27,    Lambton    Quay,     Wellington,    New 

Zealand 

77  Black,    W.,    Lovaine    House,    Lovaine    Place,    Newcastle- 

upon-Tyne 
7S  Blackburn,    William    Stevenson,    Aire    Villas,    Astley, 

Woodlesford,  near  Leeds 
79  Blackett,  W.  C,  Acorn  Close,  Sacriston,  Durham  {Member 

of  Council) 


Date  of  Election 
and  of  Transfer. 
April  10,  1SS6 
June  8,  1888 
Dec.  9,  1899 
Nov.     7,  1S74 

Aug.    2,  1866 

Aug.  21,  1853 
Dec.  9,  1882 
June  8,  1889 
Feb.  14,  1874 
Aug.  7,  1880 
June  8,  1889 
June  10,  1893 

Jan.  19,  1895 
June     3,  1857 

April  28,  1900 

April  13,  1889 

April   2,  1870 


10,  St.  Luke  Street,  Montreal,  Canada     .. 
Seaton    Burn    Colliery,     Newcastle-upon- 


S. 

A.M. 

M. 


80  Blakemore,  W. 
SI  Bolam,   Philip, 
Tyne      ... 

82  Bolton,  Edgar  Ormerod,  Executor  of  Colonel  Hargreaves, 

Colliery  Offices,  Burnley 

83  Bolton,  H.  H.,  Newchurch  Collieries,  near  Manchester     ... 
S4  Borlase,    W.    H.,    Greenside   -Lodge,     Glenridding,    near 

Penrith 

85  Boucher,  A.  S.,  Kempsey  House,  near  Worcester   ... 

S6*Bracken,    Thomas  Wilson,    High    Spen,    via  Newcastle- 
upon-Tyne 

87  Br\dford,  George,  Newton  House,  Darlington 

88  Bramwell,  Hui;h,  Great  Western  Colliery,  near  Pontypridd,        S. 

Glamorganshire  ...         ..  ...         ...         ...         ...  A.M. 

M. 

89  Braschi,  Victor  M.,  Bajos  de  Portacoeli,  No.  11,  Apartado,  A.M. 

830,  City  of  Mexico,  Mexico  M. 

90  Breakell,    John   E.,    La    Mina    "Estrella"    de    Bolivar, 

Ibaque,  Tolima,  Republic  of  Colombia,  South 
America.  Transactions  sent  to  Brassington-by- 
Wirksworth,  Derbyshire      

91  Breakell,  Thomas,  Brassingt'on,  near  Derby 

92  Breckon,  J.  R  .  32,  Norfolk  Street,  Sunderland       

93  Breidenbach,  Theodore,  Rat  Portage,  Ontario,  Canada  ... 

94  Brewer,  William    Morten,    Molson's    Bank    Chambers, 

Vancouver,  British  Columbia 
95*Brinell,  Johan  August,  Fagersta,  Sweden 

96  Britten,  T.  J.,  P.O.  Box  494,  Johannesburg,  Transvaal  ... 

97  Broad,    Wallace,    c/o  Jno.  Birch  and  Company,  Limited, 

10  and  11,  Queen  Street  Place,  London,  E.C.     ... 

98  Broja,  Geheimer  Bergrath  Richard,  77,  Kaiser- Wilhelm- 

strasse,  Breslau,  Germany  ' ... 

99  Bromly,  A.  H.,  18,  Eldon  Street,  London,  E.C. 

100  Broome,  George  Herbert,  Kaitangata,  New  Zealand 
101*Brough,  Bennett  H.,  Cranleigh  House,  near  Addlestone,  A.  M. 
Surrey  M. 


Dec. 

Nov. 

Aug. 

June 

Oct. 

Dec. 

Aug. 


10,  1887 
4,  1876 
1,  1885 
8,  1S89 
12,  1895 
12,  1891 
3,  1895 


April  12,  1S90 
Dec.  5,  1868 

Aug.  4,  1894 
Aug.  4,  1883 


Oct.  14,  1899 
Oct.  11,  1890 
4,  1879 
6,  1887 
3,  1889 
12,  1898 
6,  1898 


Oct. 
Aug. 
Aug. 
Feb. 
Aug. 


April  25,  1896 
Feb.  11,  1893 
Sept.  3,  1864 
Dec.    10,  1898 

April  2,  1898 
June  9,  1900 
June  21,  1S94 

April  28,  1900 

Nov.  6,  1880 
Nov.  24,  1894 
Oct.  9,  1897 
Dec.  10,  1887 
June  8,  1889 
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102  Brough,  Thomas,  New  Seahani  Colliery,  Sunderland 


103  Brown,    Archibald  T.,   372,   Flinders   Lane,   Melbourne, 

Australia 

104  Bkow.v,  Douglas  Philip,  Oakley,  Carysfort  Road, Boscombe 

105  Brows,     Myles,     Shampore     Coal     Company,      Limited, 

Shampore,  Nirshachatti  P.O.,  E.I.R.,  Bengal,  Indii    ... 

106  Brown,  M.  Walton,   10,  Lambton  Road,  Newcastle-upon- 

Tyne  (Secretary,  Member  of  Council)    ... 

107  Brown,  Richard  Henry,  Sydney  Mines,  Cape  Breton,  Nova 

Scotia,  Canada 
10S  Brown.    Thomas    Forster,    Guildhall    Chambers,    Cardiff 
(Retiring  Vice-President,  Member  of  Council) 

109  Brown,    Westgarth    Forster,    Fairview,    Dynaa    Powis, 

near  Cardiff     ... 

110  Bruce,  John,  Port  Mulgrave,  Hiuderwell,  R.S.O. ,  Yorkshire 


111  Bryham,  William,  Bank  House,  Wigan 

112  Buckle,  Christopher  Ernest,  c/o  T.  T.  Leonard,  4,  Gordon 

Avenue,  Bangalore,  Mysore  Province,  South  India 

113  Buglass,  J.,  Stobswood,   via  Acklington,  Northumberland 

114  Bulkley,  F.  Groendycke,  Denver,  Colorado,  U.S.A. 

115  BuLMAN,  E.  H.,  The  Red  and  White  Rose  Gold  Mining  Com- 

pany, P.O.  Box  414,  Bulawayo,  Rhodesia,  South  Africa 

116  Bulman,   H.    F.,    Barcus   Close,   Burnopneld,   R.S.O.,   Co. 

Durham  ...         ...         ...         ...         ...         ...         ...  A. 

117  BUNKING,  C.  Z.,  c/o  Borax  Consolidated, Limited,  Constanti- 

nople, Turkey  ...         ...  ...         ...         ...         ...  A. 

118*Burls,  Herbert  T.,  c/o  H.  S.  King  &  Company,  65,  Corn- 
hill,  London,  E.C 

119*Burn,  Frank  H.,  Carlton  House,  Newcastle-upon- 
Tyne      ,         

120  Burnett,  Cuthbert,  Grange  Iron  Works,  Durham 
121*Burns,  David,  Vallum  View,  Burgh  Road,  Carlisle 

122  Burrows,  J.  S.,  Green  Hall,  Atherton,  near  Manchester    ... 

123  Butt,  Thomas  Philip  Edward,  P.O.  Box  538,  Johannes- 

burg, Transvaal 

124  Butters,  Charles,  20,  Bishopsgate  Street  Within,  London, 

E.C 

125  Cameron,  Ian,  The  Tharsis  Sulphur  and  Copper  Company, 

Limited.  136,  West  George  Street,  Glasgow 

126  Campbell,  H.  H.,  Sutton  Hall,  St.  Helen's,  Lancashire     ... 

127  Campbell-Johnston,  R.  G,  Nelson,  British  Columbia 

128  Carnes,     Charles    Spearman.    Cornwall    House,    Mux  ton 

Colliery,  Sunderland 

129  Carr,  T.,  Lilywhite  Terrace,  Four  Lane  Ends,  Hetton-le- 

Hole,  R.S.O.,  Co.  Durham 

130  Carroll,  James,  Charters  Towers,  Queensland,  Australia 

131  Chalmers,  J.  A.,  c  o  J.  S.  Sheldrick,  96,  Gresham  House, 

Old  Broad  Street,  London,  E.C.     ... 

132  Chambers,  J.  S.,  Little  Italianskaja,  No.  5,  St.  Petersburg, 

Russia  ... 

133  Chambers,  R.  E.,  The  Nova  Scotia  Steel  Company,  Limited, 

Bell  Island,  Newfoundland 

134  Champneys,     Arthur    Thornton,    Times    Gold    Mining 

Company.  Limited,  Melmoth,  Zululand,  South  Africa 


Date  of  Election 
a  ii'l  of  Transfer. 
Feb.  1,  1873 
Aug.  2,  1879 
June     8,  1889 

Aug.  5,  1893 
June  11,  1898 

June  8,  1901 
Oct.  7.  lsT  I 
Aug.    :;.  1878 

Feb.     9,  1901 


Aug. 

Aug. 
Aug. 
Feb. 
Aug. 
June 
Dec. 


1,  1SC1 

6,  1S87 
5,  1893 

14.  1S74 

7,  1880 

8,  1889 
8,  1900 


Feb.  10,  1900 

Dec.  10,  1892 

Aug.  3,  1895 

Oct  12,  1895 


Feb.  13 

May  2, 

Aug.  6 

June  8 

Dec.  6 

Aug.  5 

Oct.  8 


Feb.  9, 

Feb.  9, 

Aug.  4, 

Aug.  3, 

June  8, 

May  5, 

Oct.  11, 

Aug.  4, 


1892 
1874 
1S81 
18S9 
1873 
1882 
1887 

18S9 
1889 
1894 
1S95 
1S95 
1877 
1S73 
1S77 


Dec.  11,  1897 
Feb.  10,  1894 

Aug.  4,  1894 
Jan.  19,  1895 
Nov.  24,  1894 

Aug.  1,-1891 

Feb.  10,  1894 
Dec.  10,  1898 

Dec.   9,  1893 

Oct.  10,  1896 

June  9,  1900 

Oct.  14,  1899 


XXI 1  LIST    OF    MEMBERS. 

Date  of  Election 
and  of  Trail 
135  Channing,    J.    Parke,   34,   Park    Place,   New  York  City, 

U.S.A April  25,  1896 

13f>  Chaplin,  George  Plunkett,  Mina  Grande  Mining  Com-      S.  Feb.  15,  1896 
pany,  Pinal  de  Amoles,  Estado  Queretaro,  Mexico       ...  A.M.  Oct.      9,  1897 

M.  Dec.      8,  1900 

137  Chaki.eton,  A.  G.,  5,  Avonmore  Road,  Kensington,  London, 

W.         ..."        Aug.     6,  1892 

138  Chahlton,  William,  Guisbrough,  Yorkshire  Feb.    12,  1898 

139  Ciiaklton,  William,  Linares,  Provincia  de  Jaen,  Spain    ...  April    8,  1893 

140  Ciiaklton,  William  John,  Ashington  Colliery,  Morpeth, 

Northumberland         April  25,  1896 

141  Cheesman,  E.  Taylor,  Claravale  Colliery,  Ryton-upon-Tyne       A.  Aug.     2,  1890 

M.  Aug.  6,  1892 

142  Cheesman,  Herbert,  Hartlepool  Aug.  6,  1892 

143  Cheesman,  I.  T.,  Throckley  Colliery,  Newcastle-upon-Tyne  Feb.  I,  1873 

144  Cheesman,  Nicholas,  Throckley  Colliery,  Newburn,  R.S.O. , 

Northumberland        Dec.     8,  1900 

145  Childe,  Henry  S.,  59,  Westgate,  Wakefield  A.M.  Feb.    12,  1887 

M.  Aug.    3,  1S89 

146  Claghorn,    Clarence   R.,   Vintondale,    Cambria   County, 

Pennsylvania,  U.  S  A.  Aug.     5,1899 

147  Clark,   Henry,    Cowper   House,   Norton,    Stockton-upon- 

Tees      April   8,  1899 

148  Clark,    Robert,   Hyderabad   Deccan   Company,    Limited, 

Secunderabad,  India .. .         ...         ...         ...         ...         ...  Feb.    15,  1896 

149  Clark,  R.  B. ,  Springwell  Colliery.  Gateshead-upon-Tyne  ...        S.  May     3,  1873 

M.  Aug.    4,  1877 

150  Clark,  William,  Cranbury  Lodge,  Park  Lane,  Wigan      ...  Dec.    10,  1898 

151  Clark,    William    Henry,    108,    Cantonment,    Kampthee, 

Central  Provinces,  India      April  28,  1900 

152  Claudet,  Arthur  C,  6  and  7,  Coleman  Street,  London, 

E.C Aug.    3,  1895 

153  Clifford,  William,  Jeanette,  Pennsylvania,  U.S.A.         ...  Feb.     9,  1895 

154  Clough,  James,  Bomarsund  House,  Bomarsund,  Bedlington,        S.  April   5,  1873 

R.S.O.,  Northumberland    ~ A.M.Aug.     3,1878 

155  Cochrane,  B.,  Aldin  Grange,  Durham  

156  Cochrane,    W.,    St.    John's    Chambers,    Grainger     Street 

West,  Newcastle-upon-Tyne  (Past-President,  Member 
of  Council) 

157  Coghlan,  F.  M.,  Catorce,  S.L.P.,  Mexico      

158  Colley,  John,   Green  Mine,   Indwe,   Cape  Colony,  South 

Africa    ... 

159  Collins,  Arthur  Launcelot,  14  and  15,  Broad  Street  Avenue, 

London,  E.C.  ...         ...         ...         ...         ...         

160*Collins,  Horatio,  Paarl  Central  Gold  Mining  and  Explora- 
tion Company,  Limited,  P.O.  Box  245,  Johannesburg, 
Transvaal 

161*Collins,  H.  B.,  121,  West  George  Street,  Glasgow 

162  Collins,    William   Francis,    P.O.   Box    170,   Coolgardie, 

Western  Australia    ... 

163  Colquhoun,   T.    Grant,   Beal    Bank    House,    Acklington, 

Northumberland        ...         ...         

164  Commans,  R.  E. ,  6,  Queen  Street  Place,  London,  E.C. 

165  Comstock,    Theo.    B.,    Prescott    Development    Syndicate, 

Limited,  535,  Stimson  Block,  Los  Angeles,  California, 
U.S.A.  ...         

166  Cook,    J.,    Washington    Iron     Works,     Washington,     Co. 

Durham 

167  Cook,  Joseph,  Jun.,  Washington  Iron  Works,  Washington, 

Co.  Durham     ... 

168  Cook,  James  Falshaw,  Washington  Iron  Works,  Washing- 

ton, R.S.O.,  Co.  Durham     ...         ...         ...         

169  Cook,  J.  Watson,  Binchester  Hall,  Bishop  Auckland 


June 
Dec. 

8, 
6, 

1889 
1866 

Aug. 
Dec. 

1, 

9, 

1861 
1893 

Feb. 

9, 

1901 

Feb. 

13, 

1892 

Aug. 
April 

4, 

14, 

1894 
1894 

April 

10, 

1897 

Dec. 
Nov. 

14, 

24, 

1898 
1894 

Feb. 

13, 

1897 

May 

8, 

1869 

Oct. 

9, 

1897 

Feb. 
Oct. 

12, 

14, 

1S98 
1893 

LIST    OF   MEMBERS. 


170  Cooke,    Henry  Moore    Axxesley,    The  Ooregum    Gold 

Mining  Company  of  India,  Limited,  Oorgaum,  Province 
of  Mysore,  India 

171  Cokbett.  V.    \\\.  Chilton  Moor.  Fence  Houses         

172  Corlett,  George  Stephen,  Wigan 

173  Coste,    Eugene,   34,   Madison  Avenue,    Toronto,    Ontario, 

Canada... 

174  Coulsox.  F..  10.  Victoria  Terrace,  Durham     ... 

17-")  Coulthard.  Francis,  co  J.  R.  Gunson,  "5,  King  Street, 
Whitehaven     ... 

176  Coulthard,  Johx,  Brunnei'ton,  Greymouth,   New  Zealand 

177  Cowper-Coles,    Sherard    Osborx,    Grosvenor    Mansions, 

Victoria  Street,  Westminster,  London,  S.W.    ... 

175  Cox,  Johx  H..  10,  St.  George's  Square,  Sunderland 

179  Craxkshaw,  Joseph,  Montcliffe,  Horwich,  near  Bolton     ... 

150  Craster,  Walter  Spencer,  Nenthead,  Alston,  Cumberland 

151  Craven,  Hiram,  Jun. ,  Sunderland       

152  Crightox,  Johx,    Bramhall   House,    Hazel   Grove,   Stock- 

port 

183  Croxe,  Charles  Herp.ert.  Killingworth,  near  Newcastle- 
upon-Tyne 

1S4  Croxe,  J.  R.,  Tudhoe  House,  via  Spennymoor 

185  Crookstox,  Andrew  White,  188,  St.  Vincent  Street,  Glas- 
gow        

1S6  Croppage,  Thomas,  Lambton  Lodge,  Lambton,  Newcastle, 
New  South  Wales 

187  Cprrie,    Walter,    P.O.    Box    220,    Bulawayo,    Rhodesia, 

South  Africa    ... 

188  Curry,  Michael,  Cornsay  Colliery,  Durham 

189  Cuttex,  William  Hexry,  Dunedin,  New  Zealand 

190  Daglish,  Johx,   Rothley  Lake,  Cambo,  R.S.O.,  Northum- 

berland (Past-1'resipext,  Member  of  Council)   ... 

191  Daglish,   William   Charlton,    Littleburn   Colliery,   near 

Durham 

192  Dakers,  W.  R.,  Tudhoe  Colliery,  Spennymoor,  Durham 

193  Dale.  Sir  David.  Bart..  West  Lodge,  Darlington     

194  Dax,  Takuma,c/o  Mitsui  Mining  Company,  No.  9,  Yamashiro- 

cho,  Tokio,  Japan 

195  Daniel,  Peter  Francis,  Greymouth,  New  Zealand 

196  Darby,  J.  H,  Pen  y  Garth,  Brymbo,  Denbighshire 

197  Darlixg,  Fexwick,  South  Durham  Colliery.  Darlington     ... 
r98  Darlixgtox,  James,  Black   Park  Colliery,  Ruabon,  North 

Wales    ... 

199  Davev,    George,    219,    Ladbroke    Grove,    Notting    Hill, 

London,  W.     ... 

200  Davey.    Henry,    3,    Princes  Street,  Westminster.  London, 

S.W 

201  Davies,  David,  Cowell  House,  Llanelly,  South  Wales 

202  Davies,  Thomas  George,  Barry  town,  New  Zealand 

203  Davis,  Charles  Hexry,  99,  Cedar  Street.  New  York  City, 

U.S.  A ' 

204  Davis.  Kenneth,  Dudley  Colliery,  Northumberland 

205  Daw,     Albert     William,     11,    Queen     Victoria    Street, 

London,  E.C.    .. 

206  Daw,     John,     Jim.,     4,     Gunnersbury     Avenue,     Ealing, 

London,  W. 

207  Dees.  J.  Gibson.  Floraville.  Whitehaven         

208  Dees,  R.  R.,  Newcastle-upon-Tyne       

209  Delmas,  Julian  R.,  Success  Villa,  Assensole,  Bengal,  India 

210  Delprat,   G.   D.,   The  Broken  Hill  Proprietary  Company, 

Limited,  Broken  Hill,  New  .South  Wales  


Date  of  Election 
and  of  Transfer. 


Dec.  12,  1896 
Sept.  3,  1870 
Dec.  12,  1891 

June  9,  1900 
S.  Aug.  1,  1S6S 
M.  Aug.  2,  1873 

June  S,  18S9 
April  8,  1899 

Dec.  9,  1899 
Feb.  6,  1S75 
Aug.  5,  1899 
Dec.  8,  1900 
April  12.  1S90 

June  11,  1898 

Oct.  14,  1899 
Feb.   1,  1868 

Dec.  14,  1895 

Nov.  6,  1862 

April  25.  1896 
Aug.  6,  1898 
Aug.  5,  1899 


Aug.  21,  1852 


A.M. 
M 


Dec.  12,  1896 

Oct.  14,  1882 

Aug.  3,  1S89 

Feb.  5,  1870 


April  14,  1894 
April  S,  1893 
Feb.  9,  1895 

6,  1S75 

7.  1874 
4,  1877 


Nov 

Nov 
Aug 


June  10,  1S93 

Oct.  11,  1873 
Dec.  9,  1899 
Aug.  5,  1899 

Oct.  13,  1900 
April  13,  1889 

June  12,  1897 

Dec.  14,  1895 

Oct.  13,  1883 

Oct.  7.  1S71 

Oct.  14,  1899 

Feb.  10,  1894 


LIST    OF    MEMBERS. 


•211   Df.nny,   <!.   A.,    43,    Mansion    House   Chambers,   Adderley 
Street,  Cape  Town,  South  Africa  ... 

212  Dev  mi  EST,  .1  IMES  ARCHIBALD,  Tlie  Grove,  Walton-le-Dale, 

Preston.  Lancashire  ... 

213  Dewhubst,  John  Hubert,  Grove  House,  Walton-le-Dale, 

Preston,.  Lancashire  ... 
•214  Dickinson,  Arthur,  Warham  Road,  South  Croydon,  Surrey 
215  Dietzsgh,   Fkkiuna.nd,   652-655,  Salisbury  House,  London 

Wall,  London,  E.G.  ...         ...         ...         

216* Dingwall,  William  Burliston-Abigatl,   Apartado,   113, 

Matehuala,  State  of  San  Luis  Potosi,  Mexico     ... 
•217  Dixon.  1).  W..  Lumpsey  .Mines.  Brotton,  Saltburn-by-the-Sea 
218  Dixon,  Jonathan,  Coalfields  Office,  Newcastle,  New  South 

Wales 

219*Dixon.  James  S.,  Fairleigh,  Bothwell,  N.B 

220  Dixon,  R. ,  Sankey  Wire  Mills  and  Ropeworks,  Warrington 

221  Dixon,  William,  Cleator,  Cumberland  

222  Dobb,  T.  G. ,  Brick  House,  West  Leigh,  near  Manchester 
'223  Dobbs,  Joseph,  Jarrow  Colliery,  Castlecomer,  Co.  Kilkenny 

224  Dodd,  Benjamin,  Bearpark  Colliery,  near  Durham 

225  Dodd,  M..  Lemington  Hall,  Lemington-upon-Tyne  ... 


226*Donkin,  W.,  Military  Equipment  Stores,  Elizabeth  Street, 
Cape  Town,  South  Africa;  and  P.O.  Box  1S61, 
Johannesburg,  Transvaal 

227*D0UGLAS,  C.  P.,  Thornbeck  Hill.  Carmel  Poad,  Darlington 

228  Douglas,     James,    99,    John    Street,     New    York     City, 

U.S.A.  

229  Douglas,  M.  H.,  Usworth  Colliez-y,  Washington,  R.S.O., 

Co.  Durham  (Member  of  Council)  ... 

230  Douglas.    T.,    The    Garth,    Darlington    (Past-President, 

Member  of  Council)    ... 

231  Doyle,  Patrick.  Indian  Engineering,  7,  Government  Place, 

Calcutta.  India.     Transactions  sent  to  c/o  F.  E.  Robert- 
son, 8,  Great  George  Street,  Westminster,  London,  S.  W. 

232  Draper,  David,  P.O.  Box  3517,  Johannesburg,  Transvaal 

233  Dudley,   Uriah,  c/o  A.  J.  Neale,   31,  New  Broad  Street, 

London,  E.C. 

234  Dunbar-Anderson,   Kingsley,  P.O.    Box   34,    Salisbury, 

Rhodesia,  South  Africa 

235  Dyson,  T.  Ingleby,  The  Lloyd  Copper  Company,  Limited, 

Burraga.  New  South  Wales 

236  Eastlake,  Arthur   W..    Caenwood   House,    Grove   Road, 

Clapham  Park,  London,  S.W. 

237  Ede,  Henry  Edward,  251,  School  Road,  Crookes,  Sheffield 

238  Eden,  C.  H.,  Penallt,  Sketty,  R.S.O.,  Glamorganshire 

239  Edgecombe,  Alfred  S.   ...      ' 

240  Edwards,  Edward,  Maindy  Pit,  Ocean  Coal  Company,  Ton 

Pentre,  South  Wales 

241  Edwards,  Telford,  Tati,  Matabeleland,  South  Africa  ;  and 

1,  Bradenham  Place,  Penarth,  South  Wales       

242  Eissler,  M.,  46,  Rue  Vital,  Passy,  Paris      

243  Ellis,  W.  R  ,  Wigan        

244  Elsdon,  Robert  William  Barrow,  c/o  Henry  S.  King  and 

Company.  65,  Cornhill,  London.  E.C. 

245  Elwen,  Thomas  Lee,  Brandon  Colliery,  Durham  

246  Embleton,  H.  C.  Central  Bank  Chambers,  Leeds  

247  Embleton,  T.  W.,  The  Cedars.  Methley,  Leeds  .'.. 

248  Engel,  Konrad  Ernst  Richard,  Linden  Allee,  67,  Essen 

(Ruhr),  Germany 


Date  of  Ele 

ction 

ami  of  Transfer. 

Dec.      8, 

1894 

Dec.      9, 

1899 

April   2, 

1898 

April  14, 

1894 

Aug.    5, 

1899 

Aug.     4, 

1900 

Nov.     2, 

1872 

Oct.    13, 

1894 

Aug.    3, 

1878 

June     5, 

1875 

April  10, 

1897 

Dec.     8, 

1894 

April  14, 

1894 

s. 

May     3, 

1866 

M. 

Aug.     1, 

1868 

s. 

Dec.     4, 

1875 

A.M 

Aug.    7, 

1880 

M. 

June    8, 

1889 

S. 

Sept.    2, 

1876 

A.M. 

Aug.     1, 

1885 

M 

June     8, 

1889 

March  6, 

1869 

Oct.    14, 

1899 

A.M. 

Aug.     2, 

1S79 

M 

Aug.     3, 

1889 

Aug.  21, 

1852 

AM 

March  1, 

1879 

M 

Aug.     3, 

1S89 

Feb.    15, 

1896 

April  14, 

1894 

Dec.     8, 

1900 

Feb.     9, 

1895 

June  11. 

1S92 

July  14, 

1896 

June  14, 

1890 

Dec.    10, 

189S 

Feb.      9, 

1895 

Dec.    12, 

1896 

Feb.   15, 

1896 

June     1 , 

1878 

April  13 

1901 

Oct.    13, 

1S8S 

April  14, 

1894 

N 

Sept.    2, 

1865 

M 

Aug.     1, 

1868 

April  28, 

1900 

LIST    OF    MEMBERS. 
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•249 
•250 

•251 

•25'2 
253 

254 

25  5 

•256 

257 

25S 

259* 

260 

261 
262 

263 
264 

265 

266 
267 

268 

269 

270 

271* 
272 

273 

274 

275 

276 

277 

278 

279 
280 
281 

282 


English,    John",    fJaresfield    Colliery,    High    Spen,     Lintz 

Green,  R.S.O.,  Co.  Durham 
Epton,  W.  Martin,   The  Village  Main  Reef  Gold  Mining 

Compan}-,    Limited,    P.O.    Box    1091,    Johannesburg, 

Transvaal  ...  ...  ...  ...  ...  ... 

Esuman-Gwira,  John  Buckman,  Cape  Coast  Castle,  West 

Africa    ... 
ETHERINGTON,  J. ,  39a,  King  William  Street,  London  Bridge, 

Loudon,  E.C.  .. 
Evans.   Georgb  Henry,  Breckenridge,  Colorado,  U.S.A.  ; 

and  Bohemian  Club,  San  Francisco,  California,  U.S  A. 
EVANS,  Lev  is,  Howick,  Natal,  South  Africa 
Everard,  J.  B.,6,  Millstone  Lane,  Leicester 

Fairley,  James,  Craghead  and  Holmside  Colliery.  Chester- A. 
le-Street 

Faithful,  William,  Greymouth,  New  Zealand 

Fellows,  Alfred,  The  Bede  Metal  and  Chemical  Com- 
pany, Limited,  Hebburn,  Newcastle-upon-Tyne 

Fenwkk,  BARNABAS,  37,  Osborne  Road.  Newcastle-upon- 
Tyne      

Fergie,  Charles,  Drummond  Colliery,  Westville,  Nova 
Scotia    ... 

Ferguson,  C. ,  Walbottle  Colliery,  Scotswood-upon-Tyne  ... 

Ferguson,  D.,  c/o  James  Ferguson,  140,  Hyndland  Drive,  A. 
Kelvinside,  Glasgow 

Ferguson,  James,  P.O.  Box  253,  Johannesburg,   Transvaal 

Fernau,  John  James  Constant,  Neuthead  House,  by 
Alston,   Cumberland 

Field,  Edwin  Richard,  Equitable  Buildings,  Collins  Street, 
Melbourne,  Victoria,  Australia 

Figari,  Alberto,  Apartado,  405,  Lima,  Peru  

Fisher,    Edward   R.,    Blaina' Lodge,    Llandebie,    R.S.O..A 
Carmarthenshire 

Fletcher,  James,  Whickham  and  Bullock  Island  Coal 
Company,  Limited,  Carrington,  New  South  Wales 

Fletcher.  Lancelot,  Brigham  Hill,  Cockermouth A. 

Fletcher,  Leonard  Ralph,  The  Hindles,  Atherton,  near 
Manchester 

Fletcher,  Walter,  The  Hollins,  Bolton,  Lancashire 

Flint,  John,  Radcliffe  House,  Acklington,  Northumber- 
land 

Foote,  Arthur  de  Wint,  North  Star  Mines,  Grass  Valley, 
California,  U.S. A 

Ford,  Mark,  Bedlington  Colliery,  Bedlington,  R.S.O., 
Northumberland 

Ford,  Stanley  H,  P.O.  Box  38,  Krugersdorp,  South  African 
Republic 

Forrest.  J.  C. ,  Holly  Bank  Colliery,  Essington.  Wolver- 
hampton 

Forster,  John  Henry  Bacon,  Cramlington  Colliery, 
Northumberland 

Forster.  Thomas  E.,  3.  Eldon  Square,  Newcastle-upon-Tyne 
(Vice-President,  Member  of  Council)      A 

Foster,    John    Sutherland,    Blaenau    Festiniog,    North 

Wales   ... 
Fowler,    R.,    Washington    Colliery,    Washington   Station, 

R.S.O.,  Co.  Durham 

Frecheville,   William,   North   Breach   Manor,   Ewhurst. 

Surrey    .. 
Frossard,  J.  D.,  Orthes,  Basses  Pyrenees,  France  ... 


Date  of  Election 
and  of  Transfer. 

Dec. 

9, 

1899 

Oct. 

12, 

1895 

Apri' 

o 

1898 

Dec. 

9, 

1893 

June 

9, 

1900 

Oct. 

14, 

1893 

March  6, 

1869 

\1 

Aug. 

i , 

1880 

M 

Aug. 

3, 

1SS9 

Dec. 

8, 

1900 

June 

13, 

1896 

Aug. 

2 

1866 

Dec. 

9, 

1893 

Feb. 

12, 

1898 

M 

Dec. 

8, 

1883 

M 

Aug. 

3, 

1S89 

Dec. 

12. 

1896 

Dec. 

10. 

1898 

M 

April 
April 
Aug. 

28, 

25, 

2 

1900 
1896 

18S4 

M. 

Aug. 

3- 

1SS9 

Dec. 

9, 

1893 

M. 
M 

April  14, 
June  8, 

1S8S 
1S89 

Aug. 
Dec. 

5, 

14, 
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283  Fryar,  John  William,  Sherwood  Colliery,  Mansfield 

284  Fryar,  Mark,  Denby  Colliery,  Derby  


Date  of  Election 
and  of  Transfer. 
A.  June  14,  1890 
M.  . I une  12,  1897 
S.  Oct.  7,  1876 
A.M.  Aug.  4,  1883 
M.  June    8,  1889 

285  Fryar,  William,  Inspector  of  Mines,  Brisbane,  Queens- 

land, Australia  April  10,  1897 

286  Galloway.  T.  Lindsay,  43,  Mair  Street,  Plantation,  Glasgow  Sept.    2,  1876 

287  Galloway,  William,  Cardiff April  23,  1887 

288  Gallwey,  Arthur  Payne,  c/o  Edward  Chester  and  Com- 

pany, Limited,  120.  Bishopsgate  Street  Within,  London,  S.  Oct.      2,  1880 

E.C.      .:.         ...     ' M.  Oct.   10,  1891 

289  Gardiner,  E.  T.,  8,  South  View  Terrace,  Bishop  Auckland  Dec.     8,  1894 

290  G.EDDES,  George  H.,  21,  Young  Street.  Edinburgh Oct.      1,  1881 

291  Gerrard,  John,  H.M.  Inspector  of  Mines,  Worsley,  Man-  S.  March  5,  1870 

Chester M.  Aug.     1,  1874 

292  Gifford,  Henry  J.,  Minas  de  Passagem,  Ouro  Preto,  Brazil  Oct.     14,  1893 

293  Gilchrist.  J.  R.,   Garesfield  Colliery,   Lintz  Green.   New-        S.  Feb.      3,  1877 

castle-upon-Tyne        A.M.  Aug.     1,  1885 

M.  June    8,  1889 

294  Gill,  Hugh  Llewellyn,  c/o  Bennie,  Teare  and  Company, 

Woodward  Street,  Coolgardie,  Western  Australia        ...  April   8.  1SH9 

295  Gillmax,  F.,  Plattenstrasse,  68,  Zurich  (V.),  Switzerland      A.M.  Dec.     8,  1894 

M.  June    8,  1895 

296  Gipps,  F.G.  de  Visme,  Pirie  Buildings,  Broken  Hill,  New 

South  Wales April  25,  1S96 

297*Gledhill,    Edward,    3,    Silverdale   Road,    Archers  Road, 

Southampton Dec.      9,  1893 

298  Goldsworthy,  Arthur,  Linares,  Provincia  de  Jaen,  Spain  Aug.    3,  1895 

299  Goldsworthy,  Christopher,  Oakleigh  Terrace,  Newquay, 

Cornwall  June  12,  1897 

300  Goodwin,    Robert   Harvey,    Rosedale,    St.    John's   Road, 

Sidcup,  Kent Oct.    13,  1900 

301  Goodwin,  William  Lawton,  School  of  Mining,  Kingston, 

Ontario,  Canada         Feb.    11,1899 

302  Gooldex,  Walter  T..  303,  Dashwood  House,  New  Broad 

Street,  London,  E.C Aug.     6,  1S92 

303  Gore,  Henry,  Victorian  Gold  Estates,  Limited,  395,  Collins 

Street,  Melbourne,  Victoria,  Australia April  28.  1900 

304  Gough,   George  Henry,   Umaria,  B.N.    Railway,  Central 

Provinces,  India         Aug.    4,  1900 

305  Gouldie,    Joseph,    The   Gill,   Bromfield,    Bray  ton,    S.O., 

Cumberland Aug.     5,  1893 

306  Graham,  Edward,  Jun.,  Bebside,  Northumberland  ...  Aug.     1,  1896 

307  Graham,   F.,  West  Hunwick  Colliery,   Hunwick,   R.S.O., 

Co.  Durham     ...  April  28,  1900 

308  Grave,  Percy,  Auckland,  New  Zealand         Oct.    13,1900 

309  Greaves,  J.  0,  Westgate,  Wakefield  Aug.     7,1862 

310  Greener,  George  Alfred,  Netherton  Hall  Colliery,  New- 

castle-upon-Tyne 

311  Greener,   Henry,  South  Pontop  Colliery,  Annfield  Plain,  A.M. 

R.S.O.,  Co.  Durham M. 

312  Greener,  T.  Y.,  West  Lodge,  Crook,  Darlington  {Member       S. 

of  Council)       A.M. 

M. 

313  Greenwell,  Allan,  49,  Essex  Street,  Strand,  London,  W.C. 

314  Greenwell,  G.  C,  Poynton,  near  Stockport  S.  March  6,  1869 

M.  Aug.    3,  1872 

315  Gregorie,  Charles,  Aberdare,  South  Wales  Oct.      9,  1897 

316  Gregson,  G.  Ernest,  11,  Chapel  Street,  Preston,  Lancashire  A  M.  Dec.     8,  1894 

M.  Feb.     9,  1S95 

317  Gresley,  W.  S.,  123,  Green  Hill,  Derby        A.M.  Oct.      5,  1878 

M.  Aug.    3,  1889 


Feb. 
Dec. 

Aug. 
July 
Aug. 
June 
Aug. 


II),  1900 
9,  1882 

3,  1889 
2,  1872 
2,  1879 
8,  1889 

4,  1900 
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and  of  Transfer. 
31S  Grey,  C.  G.,  Ballycourcy,  Enniscorthy,  Co.  Wexford         ...  May     4,  1872 

319  Grey,    Frederick    William,   Dash  wood   House,  9,  New 

Broad  Street,  London,  E.C July  14,  1896 

320  Griffith,  N.  Maurice,  Plasnewydd,  Ruabon,  North  Wales      S.    Nov.  24,  1894 

M.  Feb.   11,  1899 

321  (Jriffith.  X.  R,  Plasnewydd,  Ruabon,  North  Wales         ...  Aug.     1,1867 

322  Griffith,  William,  Waterloo  House,  Aberystwyth,  South 

Wales Dec.     9,  1893 

323  IIkimshaw.   E.  J.,  23,  Hardshaw  Street,  St.  Helen's,  Lan- 

cashire                        Sept.     5,  1868 

324*Grundy,     James,     143,     Bolton     Road,     Atherton,     near 

Manchester      June  13,  1S96 

325  Guthrie.  James  K.,  21,  Cleveland  Road,  North  Shields    ...  Aug.     3,1889 

326  Haddock,   W.    T.,   Sutherland  Reef,   Limited,  Leydsdorp,       S.  Oct.      7,  1876 

Zoutpansberg.  South  African  Republic A.M.Aug.     1,1885 

M.  June    8,  1889 
327*Haehxer,  Paul,  Plaza  circular,  2,  Bilbao,  Spain     April  2S,  1900 

328  Haggie.  D.  H.,  Wearmouth  Patent  Rope  Works,  Sunderland  March  4,  1876 

329  Haggie.  Peter  Sinclair,  Gateshead-upou-Tyne      ...         ...  A.M.  April  14,  1883 

M.  Aug.    3,  18S9 

330*Hague.  Erxest.  Castle  Dvke.  Sheffield  S.  March  2,  1878 

M.  Aug.    3,  1878 

331  Hair,  Thomas  Chicken,  Bede  House,  Hebburn-upon-Tyne  Dec.      9,  1899 

332  Halbaum,  Henry  Wallace  <  Gregory,  19,   Bute  Terrace, 

Low  Fell,  Gateshead-upon-Tyne April   8,  1899 

333  Hall,  Frederick,  Fernleigh,  Highrield,  Workington         ...  Oct.    14,  1S93 

334  Hall,  George  William,  Coolgardie,  Western  Australia  ...  Dec.    12,  1896 

335  Hall  John  Charles,  Petrswood  Colliery,  near  Morpeth    ...  A.  Dec.    14,  1889 

M.  Aug.     3,  1S95 

336  Hall.  M..  Lofthouse  Station  Collieries,  near  Wakefield      ...  Sept.    5,  1S68 

337  Hall.  M.  S..  S.  Victoria  Street.  Bishop  Auckland Feb.    14,  1874 

33S  Hall,  Tom,  Ryhope  Colliery,-  via  Sunderland  -June    8,1889 

339  H all.  William  F..  Haswell  Colliery,  Harwell,  via  Sunderland  May    13,  1S58 

340  Hallas.  G.  H.  Huyton,  near  Liverpool  S.Oct.      7,1^76 

A.M.  Aug.     4,  1883 
M.  June    8,  1889 

341  Hallimond.  William  Tasker.  co  Miss  Maignard,   Main 

Road,  Seapoint,  Cape  Town,  South  Africa  Dec.    14,1889 

342  Halse.  Edward,  co  Senores  J.  M.  and  E.  Montoya,  Puerto  A.M.  June  13,  1885 

Berrio,  Republic  of  Colombia,  South  America  ... 

343  Hamilton.  E.,  Rig  Wood.  Saltburn-by-the-Sea         

•344*HaNCOCK,  H.  LtpSON,  Moonta  Mines,  South  Australia 

345  Hancock,  H.  R. ,  Ivymeade,  Burnside,  South  Australia    ... 

346  Hann,  Robert,  Jan.,  co  Mason  and  Barry,  Mina  de  San 

Domingos,  Mertola,  Portugal 

347  Hannah,  David,  Brynderwen,  Ferndale,  South  Wales 

348  Hare.     Samuel.    Ravensworth    Colliery,     Lamesley,    Co. 

Durham 

349  Harle.  Peter,  Page  Bank  Colliery.  Co.  Durham      

350  Harle.  Richard.  Browney  Colliery.  Durham 

351  Harris,  David,  Elands  Laagte  Collieries,  Limited,  Elands  A.M.  June  12,  1897 

Laagte,  Natal,  South  Africa         M.  April  13,  1901 

352  Harris,  G.  E.,  Margherita,  Debrugarh,  Upper  Assam        ...  Feb.    10,  1894 

353  Harris,  W.  S..  Kibblesworth.  Gateshead-upon-Tyne  ...        S.  Feb.    14,  1874 

A.M.  Aug.    7,  1880 
M.  June    8,  1889 

354  Harrison,  C.  A.,  North  Eastern  Railway,  Newcastle-upon- 

Tyne     June  21,  1894 

355  Harrison,  G.  B.,  Swinton,  near  Manchester  ...         ...  Aug.     6,  1892 

356  Harrison.  W.  B. .  Brownhills  Collieries,  near  Walsall         ...  April  6,  1867 
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357  Harvey,    James    Andrew,    .3,    St.    Nicholas'    Buildings, 

Newcastle-upon-Tyne 
35S  Haselden,  Arthur,  Linares,  Provincia  de  Jaen,  Spain     ...  A 

359  Haseldek,    Eugene  Kinnaird,   Jardines  No.  3,  La  Caro- A. 

Una,  Provincia  <le  Jaen,  Spain 

360  Hassall,    Joseph,    Abbey   Villa,    Kenilworth,    near   Cape 

Town,  South  Africa  ... 
361*Hawkkr,  EDWARD  WILLIAM,  8,  Alma  Chambers,  Adelaide, 
South  Australia 

362  Bay,  J. ,  Jun  ,  Widdrington  Colliery,  AcklingtoD     

363  Hedley,  J.  L.,  H.M.  Inspector  of  Mines,  2,  Devonshire  Ter- 

race, Newcastle-upon-Tyne  (Retiring  Vice-President, 
Mi  ml"  r  of  Council)    ... 

364  Hedley,  Septimus  H.,  Langholme,  Roker,  Sunderland 


365  Hedley,  William,  Ouston  House,  Chester-le-Street 

366  Heinze,  F.  Aug.,  Trail,  British  Columbia      

367  Henderson,  Charles,  Cowpen  Colliery,  Blyth,  Northum- 

berland 

368  Henderson,  Joseph  J.,  P.O.  Box  28,  Brooklyn,  New  York, 

U.S.A 

369  Hendy,  J.  C.  B.,  Etherley,  via  Darlington     

370  Hepburn,  Wheldon,  Littletown  Colliery,  near  Durham   ... 

371  Herrmann,  Henry  J.  A.,  37,  Walbrook,  London,  E.C.    ... 

372  Heslop,  C,  Woodside.  Marske  Mill  Lane,  Saltburn-by-the- 

Sea        

373  Heslop.  GtRAINGER,  North  Moor  House,  Sunderland 

374  Heslop,   Michael,    Rough   Lea   Colliery,    Willington,   Co. 

Durham 

375  Heslop,  Septimus,  New  Beerbhoom  Coal  Company,  Limited, 

Asansol,  Bengal,  India 

376  Heslop.    Thomas,    Randolph  "  Colliery.  Evenwood,  Bishop 

Auckland         ...         ...         ...         ...         ...         ...         ...  A, 

377  Heslop,  William  Taylor,  St.   George's  Coal  and  Estate 

Company,  Limited,  Manager's  Office,  Hatting  Spruit, 
Natal,  South  Africa  ... 

378  HEWITSON,  Thomas,    Ivanhoe  Gold   Corporation,  Limited, 

Boulder,  Western  Australia 
379*Hewitt,  G.  C,  Serridge  House,  Coalpit  Heath,  near  Bristol 
380  Hewlett,  A.,  Haseley  Manor,  Warwick 

351  Hewlett,  Erne,  Ammanford  Colliery  Company,  Limited, 

Ammanford,  R.S.O. ,  Carmarthenshire      .. 

352  HlGSON,  Jacob,  18,  Booth  Street,  Manchester 

383  Hill,  Albert  James,  New  Westminster,  British  Columbia  A. 

384  Hill,    Leslie,    541,    Hastings  Street,  Vancouver,    British  A. 

Columbia 
3S5  Hill,   William,   40,    Wellington    Road,    Edgbaston,   Bir-  A, 

mingham 
386*Hilton,  J.,  Woodcock  Hall,  Newburgh,  near  Southport     ... 

387  Hilton,  Robert  Stuart,  Thorn  Lea,  St.  Ann's,  St.  Helen's, 

Lancashire 

388  Hilton, T.  W.  ,Wigan  Coal  and  Iron  Company,  Limited,  Wigan 
3S9  Hobson,     J.    B.,     Cariboo    Hydraulic    Mining    Company, 

Limited,  Vancouver,  British  Columbia 

390  Hodge,  Francis,  Coromandel,  near  Auckland,  New  Zealand 

391  Hodgson,  Jacob,  Cornsay  Colliery,  Co.  Durham 

392  Hoffman,    Charles,   Per    Private   Bag,    P.O.    Box   1022, 

Johannesburg,  Transvaal    ... 

393  Hogg,  C.  E.,  34  and  36,  Gresham  Street,  London,  E.C.      ... 


Date  of  Election 
anil  of  Transfer. 

June  11,  1898 
M.  Dec.  11,  1897 
M.  April  2,  1898 
M.  Dec.  11,  1897 
M.  June  11,  1898 
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394  Holbkrton,  Walter  Twining,  Copiapo,  Chile         

395  Holliday,  Martin  F.,  Langley  Grove  Durham 

396  Hollings,  James  Spencer,  Brymbo,  near  Wrexham 

397  Hollis,  Henry  William.  Fairfield,  Darlington 
39S  Holman,    Frederick   John,    The    Grove,    Walton-le-Dale, 

Preston,  Lancashire  ... 

399  Holt,    John,  Jun.,    Exchange    Buildings,    6,    St.    Mary's 

Gate,  Manchester 

400  Homersham,    Edwin   Collett,   c'o   A.    Douglish,   45,  The 

Avenue,  Kew  Gardens,  Kew,  Surrey 

401  Homersham,  Thomas  H.  C.,  Vulcan  Iron  Works,  Thornton 

Road,  Bradford 

402  Hood,  A  .  6,  Bute  Crescent,  Cardiff      

403  Hooper,  Edward,  c/o  Bewick,  Moreing  and  Company,  Broad  A.M 


Street  House,  New  Broad  Street,  London,  E.C. 

404  Hope,  Edmund  Louis,  Dandot,  Ihelum,  Punjaub,  India     ... 

405  Hopkins,  Edward,  13,  Harrington  Gardens,  London,  S.W. 

406  Hopkins,   Gerald,  British    Columbia   Bullion    Extracting 

Company,  Silica,  Rossland,  British  Columbia     ... 

407  Horswill,  Frederick  J.,   1218,  Chesnut  Street,  Oakland, 

California,  U.S  A. 
40S  Hoskold,  Carlos  A.  Lynes,  First  Engineer,  Inspector  of 
the  National  Department  of  Mines  and  Geology,  Calle 
Chai'cas,  1222,  Buenos  Aires,  Argentine  Republic 

409  Hoskold,  H.  I).,  Inspector  General  of  Mines  of  the  Argen- 

tine Republic,  and  Director  of  the  National  Depart- 
ment of  Mines  and  Geology,  Buenos  Aires,  Argentine 
Republic 

410  House,  John,  Rosebridge  and  Douglas  Bank  Collieries  Com- 

pany, Limited,  Wigan 

411  Howes,  Frank  T. ,  Singareni  Collieries,  Hyderabad  Deccan 

Company,  Limited,  Secunderabad,  India 

412  Hudson,  James  O.,  Menzies,  Western  Australia 

413  Humble,    William,   Lawson  Street,  Hamilton,  Newcastle, 

New  South  Wales 

414  Humphris,  Henry,  Blaenau  Festiniog,  North  Wales 

415  Hurst.  George,  9,  Framlington  Place.  Newcastle-upon-Tyne 

416  Hutchinson,  John  William,  Willow  Lodge,  Abram,  near 

Wigan,  Lancashire     ... 

417  Hutchinson,  R.  L.,  c/o  W.   Hutchinson  and  Company,  3, 

Queen  Street,  Newcastle-upon-Tyne         ...         

418  Jackson,  W.  G.,  High  Prestwick,  Chiddingfold.  Surrey 
"419  Jaffrey,  Thomas,  John  Bull  Gold  Mine,  Limited,  Ravens- 
wood,  Queensland,  Australia 

420  Jaffrey,  William,  3,  Victoria  Street,  London,  S.W. 

421  James,  William  Henry  Trewartha.  38.  Aberdare  Gardens, 

West  Hampstead,  London,  N.W.  ... 

422  Jefferson,  Frederick,  Whitburn  Colliery,  South  Shields 

423  Jenkins,    Charles   Warren  Bowen,  Mines  Development 

Syndicate,  late  Fraser's  G.M.,  Southern  Cross,  Western 
Australia 

424  Jenkins.  W.,  Ocean  Collieries.  Treorchy,  Glamorganshire  ... 

425  J  epson,  H.,  39,  North  Bailey,  Durham 


M. 


Date  of  Election 
and  of  Transfer. 
June  9,  1900 
May  1,  1875 
Oct.  14,  1899 
June     8,  1889 

Dec.     9,  1899 

Aug.    5,  1893 

Feb.     9,  1901 

Aug.  6,  1898 
May  2,  1S61 
June  4,  1881 
April  14,  1894 
Oct.  9,  1897 
Oct.      S,  1S89 

Feb.   10,  1900 

Oct.    14,  1899 

June    8,  1895 


April    1,  1S71 

June  13,  1896 
Dec.  10,  1892 
Oct.  14,  1893 
April    2,  1898 

Oct.  14,  1S93 
Oct.  13,  1900 
April  14,  1883 
Aug.     1,  1891 

Oct.    14,  1899 

June  13,  1896 

June     7,  1873 

Dec.  10,  1898 
Feb.   13,  1897 

Dec.  12,  1896 
Dec.    11,  1897 


S. 
A.M. 
M. 


426  Jobling,  John  William,  Clifton  Cottage,  Burnley,  Lanca- 
shire 
427*Jobling,  Thomas  E.,  Bebside,  Northumberland       


428*Johns,  J.  Harry,  Ferreira  Gold  Mining  Company,  Limited, 
P.O.  Box  1021,  Johannesburg,  Transvaal  


Oct.  9,  1897 

Dec.  6,  1S62 

July  2,  1872 

Aug.  2,  1879 

June  8,  1889 

June  13,  1896 
Oct.  7,  1876 
Aug.  4,  1883 
June    8,  18S9 

June  21,  1894 


XXX 
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429  JOHNSON,    J.,     York    Terrace,    Doncaster    Road,    Stairfoot, 

near  Barnsley  ...         

430  JOHNSON,  W.,  Hall  Garth,  Carnforth,  Lancashire     ... 


431  Johnston,  J.   Howard,  c/o   Backus    and    Johnston,  Lima, 

Peru,  South  America 

432  Joioet,  W.  J.,  Sunningdale  Park,  Berkshire 

433  Jones,  John  Arthur,  Gijon,  Asturias,  Spain  ... 

434  Jones,  Jacob  Carlos,  Bellambi,  New  South  Wales  ... 

435  Jones,    Thomas,    1,    Princes  Street,  Great  George  Street, 

London,  S.W.  

436  Judd,  Henry  Alexander,  Lake  View  South  Gold  Mine, 

Kalgoorlie,  Western  Australia 

437  Justyne,    William    Percy,   29    Princess    Street,    Albert 

Square,  Manchester 

438  Kanda,  Reiji,  Shikaibetsu  Silver  and  Lead  Mines,  Yoichi,  A 

Hokkaido,  Japan 

439  Kay,  Robert.  South  Tanfield  Colliery,  Stanley,  R.S.O.,  Co. 

Durham 

440  KAYLL,  A.  C,  Gosforth,  Newcastle-upon-Tyne  [Memher  of 

Council) 

441  Kayser,  H.  W.  Ferdinand,  Launceston,  Tasmania 

442  Kebler,  Julian  A.,  Boston  Building,  Denver,  Colorado, 

U.S.A 

443  Keighley,     Frederick     Charles,    Uniontown,     Fayette 

County,  Pennsylvania,  U.S.A. 

444  Kellett,  Matthew  H. ,  St.  Helen's  Colliery,  Bishop  Auck- 

land 

445  Kellett,  William,  Portland  Bank,  Southport 
44(3  Kennedy,  Prof.  George  Thomas,  King's  College,  Windsor,  A 

Hants  County,  Nova  Scotia 

447  Kerr,  David  Gillespie,  Marmora,  Ontario,  Canada 

448  Kidd,  Thomas,  Jun.,  Linares,  "Provincia  de  Jaen,  Spain    ... 

449  Kirkby,  J.  \V.,  Kirkland,  Leven,  Fife 

450  Kirkegaard,  Peter,  Canadian  Goldrields,  Limited,  Deloro, 

Hastings  County,  Ontario,  Canada 

451  Kirkup,  Austin,  Newbottle  Colliery,  Bunker  Hill,  Fence 

Houses  ... 

452  Kirkup,  J.  P.,  Burnhope,  Lanchester  ... 

453  Kirkup,  Philip,  Leafield  House,  Birtley,  R.S.O.,Co.  Durham 


454  Kirsopp,  John,  Jun.,  Lamesley,  Gateshead-upon-Tyne 

455  Kirton,  Hugh,  Kimblesworth  Colliery,  Chestor-le-Street ... 

456  Klauke,  Josef,  Barrow  Collieries,  near  Barnsley    ... 

457  Klepetko,  Frank,  Butte,  Montana,  U.S.A.  ... 
458*Knowles,  Robert,  Ednaston  Lodge,  Derby  ... 

459  Kondo,  R. ,  7,  Setomoncho,  Nihonbashi,  Tokio,  Japan 
460*Kwang,    Kwong    Yung,    Chinese    Engineering    and    Min- 

ing     Company,     Lin     Si     Colliery,     Tientsin,     North 

China    ... 

461  Lamb,  R.  0.,  West  Denton,  Newcastle-upon-Tyne  ... 

462  Lambert,   Farquhar,   Apartado,   2025,    City    of    Mexico, 

Mexico  ... 

463  Lancaster,  John,  Ashlawn,  Rugby     

464  Lancaster,  John,  Auchenheath,  R.S.O.,  N.B. 

465  Lancaster,    Joseph,    16,    Nelson    Street,    Dalton-in-Fur- 

ness 

466  Landale,  A.,  Comely  Park  Place,  Dunfermline 


Date  of  Election 
and  of  Transfer. 

March  7, 

1874 

s. 

Feb.    14, 

LS74 

A.M. 
M. 

Aug.    2, 
June    8, 

1879 
1889 

Fel).     10, 

1894 

March  6, 

1869 

April    8, 
Aug.     6, 

1893 
1892 

June  12, 

1897 

Oct.      8, 

1898 

Dec.     8, 

1900 

A.M. 

M. 

Aug.     4, 
Nov.  24, 

1894 
1894 

S 

Aug.    4, 

Oct.     7, 

1894 
1876 

M. 

Aug.     3, 
Nov.  24, 

18S9 
1894 

June  13, 

1896 

S. 
M. 

Aug.     4, 
April  11, 
Aug.     3, 
June     1 , 

1900 
1891 

1S95 
1878 

A.M 

Oct.    10, 

1896 

M 

April  2, 
Aug.    4, 

1898 
1900 

Aug.    3, 
Feb.      1, 

1895 
1873 

S 

April  28, 
April    9, 

1900 
1892 

M 

June  12, 

1897 

S 

April  11, 
March  2, 

1891 

1878 

A.M. 

Aug.     7, 

1S86 

M 

Aug.     3, 
June    9, 

1S89 
1900 

S. 

A.M 

M 

April    7, 
Aug.     1, 
June    8, 

1877 
18S5 
1889 

Feb.   13, 

1S97 

Oct.    13, 

i900 

April  10, 
June  21, 

1S86 
1894 

June    8, 

1895 

Aug.    2, 

1866 

Dec.     9, 

1899 

March  2, 

1865 

Sept.    7, 

1S78 

Oct.    13, 

1900 

Dec.      2, 

185S 
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467 

468 
469 

470 

471 

472 

473 

474 

475 

47  3 

477 
478 

479 

480 
481 

482 
483 

4S4 

485 
486 

487 

48S 

4311 


490 
491 

492 


493 

494 


Laxdero,   Carlos  F.  de,   c/o  Real   del  Monte   Company, 

P.O.  Box  1,  Paehuca,  Mexico 
'Laporte,  H  .  5.">.  Rue  de  la  Concorde.  Brussels 
Larsex.  Axel,  303,  Clapham  Road,  London,  S.W A 


Date  of  Election 
and  of  Transfer. 


M. 

M. 

Thornley     House,     Thornley,  A.  M 

M 


Laveru  k.     John      Wales, 

R.S.O.,  Co.  Durham... 
Lawx.    James  GtTNSON,    South   African   School   of    Mines, 

Kimberley,  South  Africa 
Lawrence,  H.,  7  and  8,  Post  Office  Chambers,  Newcastle- 

upon-Tyne  (Member  of  Council) 

Lawrence.  H.  L..  19,  Walpole  Terrace,  Brighton    

Laws,  \V.  (}..  Town  Hall,  Xcwcastle-upon-Tyne 

Leach.  C.  C,  Seghill  Colliery,  Northumberland  (Member  of 

Council)  ...         ...         ...         ...         ...         ...         ...A 

Lebour,  G.  A.,  Durham  College  of  Science,  X'eweastle-upon- 
Tyne.  Transactions  sent  to  Radcliffe  House,  Corbridge- 
upon-Tyne 

Leck,  William,  H.M.  Inspector  of  Mines,  Cleator  Moor, 
Cumberland     ... 

Lee,  J.  W.  R.,  70,  St.  Helen's  Gardens,  North  Kensington, 
London,  W. 

L;;ech,  Arthur  Henrv,  11,  King  Street,  Wigan     

Lewis,  H.  R.,  Finsbury  Circus  Buildings,  London,  E.C.     ... 

Lewis,  John'  Dyer,  H.M.  Inspector  of  Mines,  183,  Rich- 
mond Road,  Roath,  Cardiff 

Lewis.    Sir    William    Thomas,   Bart.,    Manly.    Aberdare 

Liddell,  John,  Kimberley  Mine,  De  Beers  Consolidated 
Mines,  Limited,  Kimberley,  South  Africa 

Liddell,  J.  M.,  3,  Victoria  Villas.  Xewcastle-upon-Tyne 


Feb.  15 
May  5 
Apiil  27 
Feb.  9 
Dec.  9 
Aug     3 

July    14 

Aug.  1 
April  8 
Oct.  2 
March  7 


Aug. 

An". 


Feb.      1 
Nov.  24 


AllL'. 


Feb.     9 
April  14 


Oct. 

Sept. 


A. 


Lixday,  George,  Blackett  Colliery,  Haltwhistle     

Lixdop,  A.  B.,  Westport  Coal  Company,  Limited,  Dennis- 
ton,  Westport,  New  Zealand 
Lishmax,  R.  R.,  Bretby  Colliery,  Burton-upon-Trent 

Lishmax.  T..  Hetton  Colliery.   Hetton-le-Hole,    R.S.O.,  Co. 

Durham 
Lishmax*,  Tom  Alfred,  Harton  Colliery,  Tyne  Dock,  South 

Shields  ... 

Lishmax.  William.  Holly  House.  Witton-le-Wear 

Lishmax,  W.  Ernest.  Rothbury  House,  Cosforth,  Newcastle- 
upon-Tyne 
Lisle.  J.,  El  Bote  Mine,  Zacatecas,  Mexico    ... 


July   14 

March  6 
Aug.  6 
June  8 
June  10 


A. 


Little.  Gilbert,  Transport  Appliance  Works,  Smethwick, 

Birmingham    ... 
Littlejohx,  Albert,   "  Hawthorn,"  Manly,  Sydney,  New 

South  Wales 


495  LlVBlKG,  E.  H.,  The  Yorkshire  College,  Leeds 


A 


496  Llewellix,    David   Morgan,  Glanwern  Offices,  Pontypool 

497  Lloyd,  G  Hamilton",  c'oJ.  A.  Scrivener,  20,  Bucklersbury, 

London,  E.C.  ... 
493  Lloyd,  Herbert,  P.O.  Box  484,  Bulawayo,  Rhodesia,  South  A. 

Africa 

499  Lockwood,  Alfred  Axdrew,  48,  East  Street,  Faversham, 

Kent   


Dec. 

June 
Aug. 
Nov. 
Aug. 
Nov.  24 
Aug.  7 
April  13 
April  1 

June  10 
July  2 
Aug.  3 
June 

April  27 
Nov.  24 
Aug.  2 
Feb.  10 
Sept.  1 
Aug.  2 
Aug.  3 
May  14 

Dec.  9 
April  2 
Aug.  6 


1896 
1877 

1895 
1901 

issj 
1889 

1896 

186S 
1893 
1S80 
1874 
18S1 
18S3 


1S73 

1894 

1893 
1901 
1891 

1897 
1864 

1896 
1875 
1881 
1889 
1893 

1S93 
18S3 
1S91 
1870 
1S72 
1S94 
1S97 
1901 
185S 

1893 
1S72 
1878 
1889 

1S95 
1S94 
1897 
1900 

1S77 

lss_t 

IS89 
1881 

1S93 

1898 
1898 


June  12,  1897 
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500  Logan,  William,  Langley  Park  Colliery,  Durham  {Member 

of  Council) 

501  LONGRIDGE,  Captain  CECIL  CLEMENT,  Swan  House,  Great 

Swan  Alley,  Copthall  Avenue,  London,  E.C. 

502  LONGRIDGE,   JETHBO,   Burradon   and    Hazelrigg   Collieries, 

South  Gosforth,  Newcastle-upon-Tyne    ... 

503  Lord,  Edward  Iyeagh,  Greyniouth,  Westland,  New  Zealand 
504*Louis,  1).  A.,  77.  Shirland  Gardens.  London.  W. 

505  Louis,  Henry,  9,  Summerhill  Terrace,  Newcastle-upon-Tyne 

(Member  of  Council)  ... 

506  Lovely,  W.  H.  C,  "Cranbrook,"  Kose  Bay,  Sydney,  New 

South  Wales   ... 

507  Lowdon,  Thomas,  Hanisteels,  near  Durham  ... 

50S  Lupton,  Arnold,  6,  De  Grey  Road,  Leeds 

509  MacArthur,  John  S. ,  45.  Renfield  Street.  Glasgow 

510  MacCabe,  H.  0.,  c/o  N.  K.  Ewing,  Perth,  Western  Australia 

A. 

511  McCarthy,  E.  T. ,  c/o  Colonel  Pigott,  Archer  Lodge,  Charles  A. 

Road,  St.  Leonards-on-the-Sea 

512  McCreath,  J.,  208,  St.  Vincent  Street,  Glasgow     ... 

513  McDonald,  John  Alexander,  c/o  James  E.  Macdonald,  4, 

Chapel  Street,  Cripplegate,  London,  E.C. 

514  Macfarlane,  George,  Edmonton,  Alta,  Canada 

515  McGeachie,  Duncan,  West  Wallsend,  New  South  Wales 

516  Mackintosh,  James         

517  Maclaren,    James   Malcolm,    62,    Sydney   Sti-eet,   South 

Kensington,  London,  S.W.  ... 

518  McMurtrie,  George  Edwin  James,  Radstock,  near  Bath 

519  McMurtrie,  J.,  Radstock  Colliery,  Bath       

520  McNeill,  Bedford,  25a,  Old  Broad  Street,  London,  E.C. 

521  M addison,  Thomas  R.,  Dirtcar  House,  near  Wakefield 


Date  of  Election 
ami  of  Transfer. 


Oct,       5 

Aug.     1 

Dec.    14 
Dec.   12 

April    8 

Feb.   15 


A. 


522  M addison,  W.  H.  F.,  The  Lindens,  Darlington        

523  Mammatt,  J.  E.,  1,  Albion  Place,  Leeds         

524  Manning,  Arthur  Hope,  P.O.  Box  88,  Heidelberg,  Transvaal 

525  Markham,  G.  E.,  Coundon,  Bishop  Auckland 


526*Marriott,  Hugh  Frederick,  c/o  H.  Eckstein  and  Com- 
pany, P.O.  Box  149,  Johannesburg,  Transvaal 

527  Marten,  E.  B. ,  Pedmore,  near  Stourbridge  ... 

528  Martin,  C.  W.,  Newbottle  Colliery  Offices,  Fence  Houses 

529  Martin,  Henry  W.,  Trewern,  Dowlais,  Glamorganshire  ... 

530  Mascall,  William  Henry        


531  Mason,  Francis  Herbert,  Queen  Building,  Hollis  Street, 

Halifax,  Nova  Scotia 

532  Mathieson,  Alexander,  Hetton  Colliery.  Carrington,  near 

Newcastle,  New  South  Wales 

533  Matthews,  D.  H.  F. ,  H.  M.  Inspector  of  Mines,  Hoole,  Chester 

534  Matthews,   J  ,   c/o   R.    and   W.    Hawthorn,    Newcastle-  A. 

upon-Tyne 

535  Matthews,  R.  F.,  Lartington  Hall,  Lartington       

536  Mawson,  R.  Bryham,  Bickershaw  House,  Bickershaw,  near 

Wigan  ... 

537  May,     George,     The    Harton     Collieries,     South     Shields 

(Past-President,  Member  of  Council)     ... 

538  Mein,  Henry  Johnson,  Carterthorne  Colliery,  Toft  Hill, 

Bishop  Auckland 


June  8, 

1895 

Dec.  14, 

1S89 

Nov.  6, 

1869 

April  8, 

1893 

s 

Sept.  7, 

1878 

M. 

Aug.  7, 

1880 

M 

Aug.  3, 

1889 

M. 

Oct.   8, 

18S7 

M. 

Aug.  3, 

1889 

March  5, 

1870 

June  9, 

1900 

Oct.  14, 

1899 

Nov.  24, 

1894 

Oct.  12, 

1S95 

April  2S, 

1900 

S. 

Aug.  2, 

1884 

M 

Dec.  12, 

1891 

Nov.  7, 

1863 

Dec.  11, 

1897 

S. 

March  3, 

1S77 

M. 

Aug.  6, 

1881 

M. 

June  8, 

1889 

June  14, 

1890 

Aug.  3, 

1865 

Dec.  11, 

1897 

S 

Dec.  4, 

1875 

M 

Aug.  7, 

1880 

M 

June  8, 

1889 

Dec.  12, 

1896 

July  2, 

1872 

Aug.  6, 

1892 

Oct.   9, 

1897 

S. 

Nov.  5, 

1892 

A 

Aug.  7, 

1897 

M. 

Feb.  10, 

1900 

June  8, 

1895 

Nov.  5, 

1892 

Nov.  24, 

1894 

M. 

April  11, 

1885 

M. 

Aug.  3, 

1889 

March  5, 

1857 

June  11, 

1892 

March  6, 

1862 

Dec.   9, 

1899 
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339  Meldrum,  J.  J.,  Atlantic  Works,  City  Road,   Manchester 
540  Mellon,  Henry,  Brook  Lea,  Askam-in-Furness 
."i41    Melt.ors,  Paul,  Locksley  House,  Sherwood  Rise,  Nottingham 
542  Merivale,  J.   EL,  Togston  Hall,  Acklington,   Northumber- 
land (Vice-President,  Member  of  Council)        

543*Merivale,  W.,  9,  Linden  Road,  Bedford       A. 

544  Meysey-Thompson,  A.  H.,  Sun  Foundry,  Leeds      A. 

,">4.5  MrDDLETON,  Robert,  Sheep  Soar  Foundry.  Leeds    

546  Miller,    George   Appleby    Bartram,    Barnsley    House, 

Leighton  Road,  Southville,  Bristol 

547  Miller,  James,  Minas  de  Sao  Bento,  Santa  Barbara  de  Matto 

Dentro,  Minas  Geraes,  Brazil 
148  Miller,  J.  P.  K.,  H.  C.  Frick   Coke  Company,  Scottdale, 
Pennsylvania,  U.S.A. 

549  Mitchinson,    R.,    Pontop   Colliery,  Annfield  Plain,  R.S.O., 

Co.  Durham     ... 

550  Molengraaff,     Gistaaf     Adolf    Frederik,    Hilversum, 

Holland 

551  Monckton,   G.    F.,   School  of   Mines,   Vancouver,     British  A. 

Columbia 

552  Montgomery,  Alexander.  Kauri  Freehold  Gold  Estates, 

Limited,  Opitonui,  Coromandel,  New  Zealand  ... 

553  Moore,  R.  T.,  156,  St.  Vincent  Street.  Glasgow        

554  Moore,  R.  W.,  Somerset  House,  Whitehaven 


555 

556 

557 

558 

559 
560 

561 

562 
563 


'564 

505 

566 


5  Moore,  William,  Loftus  Mines,  Loftus-in-Cleveland,  R.S.O.  A 


Moreing,  C.   A.,   Broad  Street  House,  Old  Broad  Street, 

London,  E.C 

Morison,     John,     Cramlington    House,     Northumberland  A. 

(Member  of  Council)  ...     '    ... 
Morland-Johnson,     Edward    Thomas,    Dzansul     Copper 

Mine,  Dzansul,  Batoum,  Russia    ... 
Morris,  William.  Waldridge  Colliery.  Chester-le-Street  ... 
Morse,  Willard  S.,  c'o  M.  Guggenheim's  Sons,  30,  Broad 

Street,  New  York  City,  U.S. A 

Mort,  Arthur,  North  Western  State  Railways  Collieries, 

Sharigh,  Baluchistan,  India  ...         

'Morton.  H   J.,  2,  Westbourne  Villas,  Scarborough 
Moses,    William,    The    Transvaal    Coal  Trust   Company, 

Limited,   Brakpan  Colliery,  Johannesburg,  Transvaal, 

per  Brakpan  Private  Bag 
MOUNTAIN,  William  C,  Forth  Banks,  Newcastle-upon-Tyne 
Muir,  John  James,  Mount  Lyell  Comstock  Mine,  North 

Lyell  P.O.,  Tasmania  ...         .  ...         

Mundle,   Arthur,  Bank   Chambers,   24,    Grainger   Street 

West,  Newcastle-upon-Tyne 


Date  of  Election 
and  of  Transfer. 
Nov.  24,  1894 
April  25,  L896 
April    8,  1899 

May  5,  1877 
March  5,  1881 
Aug.  3,  1889 
April  3,  1889 
Aug.  3,  1889 
Aug.  1,  1891 

June  13,  1896 

Aug.  4,  1894 

Dec.  14,  1895 

Feb.  4,  1865 

Oct.  14,  1899 
July  14,  1896 
Dec.  10,  1898 


Dec. 
Oct. 
Nov. 
Aug. 
Nov. 


9,  1899 
8,  1892 
5,  1870 
4,  1877 
19,  1881 


Aug.  3,  1889 

Nov.  7,  1874 
Dec.  4,  1880 
Aug.  3,  1889 

April  10,  1897 
Oct.      8,  1892 

June  13,  1896 

Dec.  9,  1899 
Dec.     5,  1856 


June  21,  1894 
April   9,  1892 

Aug.  5,  1899 
June  5,  1875 
Aug.     4,  1877 


567  Neave,  Henry  Edward,  The  Kootenay  Land  Exploration 

Company,  Limited.  Windermere,  East  Kootenay,  British  A.M. 
Columbia  M. 

568  Ness.  William  Waters  van     A.M. 

M. 

569  Nevin,  John,  Littlemoor,  Mirfield,  Normanton 


570  Newbigin,    H.    Thornton,   2,   Lovaine  Place,   Newcastle- 

upon-Tyne 

571  Nicholson,  Arthur  Darling,  H.M.  Inspector  of  Mines, 

14,  Chatsworth  Square,  Carlisle    ... 

572  Nicholson,  J.  Cook,  Collingwood  Street,  Newcastle-upon- 

Tyne     


S. 

M. 


Aug. 
Dec. 
Aug. 
Dec. 
May 
Aug. 


1,  1S96 
12,  1896 

7,  1897 
11,  1897 

2,  1868 
5,  1871 


Oct.  13,  1894 
June  13,  1S85 
Aug.  4,  1894 
Feb.  12,  1898 

Feb.   10,  1894 


Nov.  5. 

1892 

Feb.  12, 

1898 

Dec.  8, 

1900 

June  11, 

1898 

April  10, 

1897 

XXxiv  LIST    OF   MEMBERS. 

Date  of  Election 
and  of  Transfer. 

573  Nicholson,  J.  H.,  Cowpen  Colliery  Office,  Blyth     S.Oct.      1.1881 

A.  Aug.     :;.  1888 
M.  April    s.  1893 

574  Nicholson,  M  oishall,  Middleton  Hall,  Leeds        Nov.    7,  1863 

fi7."i  Noble,  Thomas  George,  Sacriston  Colliery,  Durham        ...      A.  Feb.   13,  1892 

M.  June     8,  1895 

576  Nomi,  Aitaro,  Namazuta  Colliery,  Province  of  Chikuzen, 

Japan Aug.     5,  1899 

577  North,  F.  VV.,  60,  Cheapside,  London,  E.C Oct.      6,  1864 

578  Oakes,    Francis  James,   Jun. ,   58,   Pearl   Street,   Boston, 

Massachussets,  U.S. A Feb.    10,  1900 

579  Gates,   Robert  J.    W.,  Rewah    State   Collieries,    Umaria,        S.  Feb.    10,  1883 

C.  India,  Bengal  Nagpur  Railway             A.M.  Aug.  1,  1891 

M.  Dec.  12,  1891 

5S0  O'Donahue,  Thomas  Aloysids,  35,  Princess  Street,  Wigan  A.M.  Dec.  14,  1895 

M.  Oct.  9,  1897 

581  Oldham,  George,  25,  Western  Hill.  Durham 

552  Orchard,  Albert  John  Alfred,  The  White  House,  Nail- 

stone  Colliery,  near  Leicester 

553  Ornsby,   Edward  Thomas,  3,   St.  James'  Road,   Benwell, 

Newcastle-upon-Tyne 

584  Ornsby,  Robert  Embleton,  Seaton  Delaval  Colliery,  North- 
umberland 

5S5*Oshima,  Rokuro,  Hokkaido  Colliery  and  R.  R.  Company, 
Sapporo,  Japan 

5S6  Palmer,  Claude  B.,  Wardley  Hall,  near  Newcastle-upon-  A.M.  Nov.    5,  1892 
Tyne      M.  June    8,  1895 

587  Palmer,  Henry,  Medomsley,  R.S.O.,  Co.  Durham  (Member       S.  Nov.     2,  187S 

of  Council)        A.M.Aug.    4,1883 

M.  Aug.    3,  1889 

588  Pamely,  C,  York  House,  Chepstow ...        S.  Sept.    5,  1868 

M.  Aug.    5,  1877 

5S9  Panton,  F.  S.,  Silksworth  Vicarage,  Sunderland     S.Oct.     5,1867 

M.  Aug.    4,  1874 

590  Parish,  Charles  Edward         Feb.    10,1900 

591  Parker,  Thomas,  Wellington  Pit,  Whitehaven       ...         ...  June  10,  1899 

592  Parrington,    M.     W.,    YVearmouth    Colliery,    Sunderland        S.  Dec.     1,  1864 

(Vice-President,  Member  of  Council)      ...         ..  ...      M.Aug.    6,1870 

593  Parsons,  Hon.  Charles  Algernon,  Heaton  Works,  New-  A.M.  June  12,  1886 

castle-upon-Tyne       M.  Aug.    3,  1889 

594  Pascoe,    Thomas,    New    Options,    Limited,    Harrautville,  A.M.  April  10,  1897 

Victoria,  Australia M.  June  12,  1897 

595  Paterson,   Andrew  James,    P.O.   Box  SO,   Maryborough, 

Queensland,  Australia  ...         ...         ...         ...         ...  June  11,  1S98 

596  Peake,  R.  C,  Cumberland  House,  Redbourn,  Herts.         ...         S.  Feb.     7,  1880 

A.M.  Aug.    7,  1886 
M.  Aug.    3,  1889 

597  Pearse,  John  Walter,  56,  Rue  de  l'Aqueduc,  Paris-Nord, 

France June  10,  1899 

598  Pease,     Sir   J.    W.,     Bart.,    Hutton     Hall,    Guisbrough, 

Yorkshire        March  5,  1857 

599  Peel,  Robert,  New  Brancepeth  Colliery,  Durham Aug.     6,  1892 

600  Peile,    William,    Southampton    Lodge,    Oakleigh    Park,        S.  Oct.      1,  1863 

Whetstone,  London,  N M.  Aug.  6,  1870 

601  Peng  illy,  Frederick  Cardell,  St.  Day,  Scorrier,  Cornwall  Feb.  10,1900 

602  Percy.  C.  M.,  King  Street,  Wigan      ...         ...         Dec.  14,1895 

603  Pile,  William,  c/o  King  and  Sons,  Durban   Natal,  South 

Africa Aug.    7,  1897 

604  Pingstone,  George   Arthur,   P.O.    Box   445,   Bulawayo,  A.M.  June  11,  1898 

Rhodesia,  South  Africa  ...      M.Dec.    10,1898 

605  Plummer,  John,  H.M.  Inspector  of  Mines,  Bishop  Auck- 

land         June    8,  1889 
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606*Poork,  G.   Bentley,  c/o  H.   Eckstein  and  Company,  P.O.  A.M.  Dec.    10,  1898 
Box  149,  Johannesburg,  Transvaal  ...         ...         ...       M.  April  8,  1899 

607  Porter,    John    Bonsall,    McGill    University,    Montreal, 

Quebec,  Canada  ...         Dec.     S,  1900 

608  Potter,  C.  J.,  Heaton  Hall,  Newcastle-upon-Tyne Oct.     3,  1*71 

609  Prest,  J.  J.,  Easington,  Co.  Durham Feb.     9,  1901 

610  Price,    Francis    Holborrow    Glynn,    Longlands    Place, 

Swansea  ...         June  10,  1899 

611  Price,    S.    R.,    c/o     Forster     Brown    and    Reus,    Victoria        S.  Nov.    3,  1877 

Chambers,   15,  Victoria  Street,   Westminster,   London,  A. M.  Aug;.     1,  1885 

S.W M.  Aug.    .3,  1SS9 

61'2  Trice,  S.  Warren,  25,  Lochaber  Street,  Cardiff      Aug.     3,  1S95 

613  Pringle,    John    Archibald,   P.O.    Box    155,    Johannes- 
burg, Transvaal  Dec.    10,1898 

614*Prior,  Hon.  Edward  G.,  Victoria,  British  Columbia         ...  Feb.     7,  1880 

615  Pritchett,  C.  W.,  Jun.,  P.O.  Box  393,  Denver,  Colorado, 

U.S.A Dec.     9,  1893 


616 

617 

618 
619 
620 
621 

622 

623 

624 

625 

626 

627 

628 
629 
630 

631 

-632 

633 

634 

635 

636 

637 

638 
639 

640 
641 

642 


Rae,  J.  L.  C,  Sydney  Harbour  Collieries,  Balmain,  Sydney, 
New  South  Wales      

Ramsay,    J.    A.,    Harperley   Hall,    Tantobie,    R  S.O.,    Co. 
Durham 

Ramsay,  William.  Tursdale,  Co.  Durham    ... 

Randolph,  Beverley  S. ,  Frostburg,  Maryland,  U.S.A.     ... 

Ravenshaw,  H.  W.,  110,  Cannon  Street.  London,  E.C.     ... 

Redmayne,  R.   A.   S. ,  Seaton  Delaval  Colliery,  Newcastle-        S 
npon-Tyne  (Member  of  Council)     ...        ...        ...        ...      M 

Redwood,  Boverton,  Gleuwathen,  Church  End,  Finchley, 
London,  N. 

Rees,  D.  J.  Arthur,  cb  F.  Napier  White,  H.M.  Inspector 
of  Mines,  9,  Mirador  Crescent,  Swansea  ... 

Rees,  Robert  Thomas,  Glandare,  Aberdare,  South  Wales 

Rees,   William   Thomas,   Maesyffynon,    Aberdare,    South  A. M 
Wales    ... 

Reid,  A.  H.  ,20,  South  African  Chambers,  St.  George's  Street, 
Cape  Town,  South  Africa    ... 

Reid,  Francis,   13,   Railway  Arches.  Westgate  Road,  New- 
castle-upon-Tyne 

Ren  wick,  T.  C,  Lumley  Thicks,  Fence  Houses        

Rhodes,  C.  E.,  Car  House,  Rotherham 

Rhodes,  F.   B.   F.,  National  Smelting  and  Refining  Com- 
pany, South  Chicago,  Illinois,  U.S.A. 

Rich,    Francis  Arthur,    Karangahake,    Auckland,    New 
Zealand 

Rich,  William,  Trevu,  Camborne,  Cornwall 


M. 


Richard,  George  Anderson,  Mount  Morgan,  Queensland, 
Australia 

Richards,  T.  J.,  Kingfield  House,  Ebbwvale,  Monmouth- 
shire 

Richardson,  H,  Back  worth  Colliery,  Newcastle-upon- 
Tyne 

Richardson,  Robert,  Blaydon  Main  Colliery,  Blaydon- 
upon-Tyne 

Ridley,  N.  B. ,  2,  Collingwood  Street,  Newcastle-upon- 
Tyne     

Ridley,  William,  Gilpin  House,  Houghton-le-Spring 

Ridyard,  J.,  Hilton  Bank,  Little  Hulton,  Bolton-le-Moors, 
Lancashire 

Ritson,  U.  A.,  15,  Queen  Street,  Newcastle-upon  Tyne 

Robert,  Philip  Rhinelander,  Greenland,  Ontonagon 
County,  Michigan,  U.S.A.  ... 

Roberts,  James,  Jun.,  Perran  House,  Perranporth,  R.S.O., 
Cornwall 


A.M. 

M. 


A. 

M. 


Oct.  14,  1899 

March  6,  1869 
Sept.  11,  1875 
Aug.  4,  1894 
Feb.  15,  1896 
Dec.  13,  1884 
Dec.  12,  1891 

June  21,  1894 

Aug.  4,  1900 

Aug.  7,  1897 

Oct.  9,  1897 

Feb.  12,  189S 

June  21,  1894 

April  9,  1892 
April  14,  1894 
Aug.  4,  1883 

Feb.  10,  1894 

Aug.  5,  1899 
June  9,  1888 
Aug.  3,  1889 

June  11,  1898 

Oct.  10,  1896 

March  2,  1865 
Feb.  8,  1S90 
Aug.  3,  1895 

June  8,  1895 
April  10,  1897 

Nov.  7,  1874 
Oct.   7,  1871 

Feb.  10,  1900 

Dec.  14,  1895 
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643  Roberts,      Robert,     Oakley    Slate    Qaarriea    Company, 

Limited,  Blaenau  Featiniog,  North  Wales 

644  ROBERTS,  Stephen,  Penlan,  Trefriw,  R.S.O.,  North  Wales 
845  ROBERTSON,    Andrew,    49,    Mining    Exchange,    Ballarat, 

Victoria,  Australia    ... 
(i4ti  Robertson,  l>.  A.  W.,  Metropolitan  Colliery,  Helensburgh, 

near  Sydney.  New  South  Wales     ... 
647*RoBERTSON,    J.    R.   M.,    Linton,   Milson's   Point,   Sydney, 

New  South  Wales      ... 

<>48  Robertson,  W.,  141,  St.  Vincent  Street,  Glasgow 

649  Robeson,  Anthony  Maurice,  Alaska  Mexican  Company, 

Douglas  Island,  Alaska,  U.S. A 

65G*Robins,  Samuel  M.,  Nanaimo,  British  Columbia     ... 

651  ROBINSON,  Geokge,  Boldon  Colliery,  R.S.O.,  Co.  Durham 

652  ROBINSON,   G.  C,  Breretou  and   Hayes  Colliery,   Rugeley, 

Staffordshire  ... 

653  Robinson,   John,  The  Grange,  Haydock,  near  St.  Heleu's, 

Lancashire 

654  Robinson,  John,  High  Hedgeneld,  Blaydon-upon-Tyne     ... 

655  Robinson,    J.     B.,    Colliery    Offices,    Tow    Law,    R.S.O., 

Co.  Durham     ... 

656  Robinson,    John     Thomas,    South     Medomsley    Colliery, 

Dipton,  R.S.O 

657  Robinson,    R.,   Howlish   Hall,  near  Bishop  Auckland 

658  Robson,  J.  S.,  Butterknowle  Colliery,  via  Darlington 

659  Robson,    T.  0.,  Chowdene  Cottage,  Low  Fell,  Gateshead  - 

upon-Tyne        ...         ...  

660  Rolker,  Charles  M.,  Leadenhall  Buildings,  1,  Leadenhall 

Street,  London,  E.C.  

661  Ronaldson,   J.   H.,   76,   Pitt  Street,  Sydney,  New   South 

Wales   ... 

662  Roscamp,  J.,  Shilbottle  Colliery,  Lesbury,  R.S.O.,  North- 

umberland 

663  Ross,  Hugh,  Croxdale  Colliery  Office,  Durham  

664  Ross,  J.  A.  G.,  55,  North  Road,  Darlington 

665  Rothwell,  Samuel,  21,  Chorley  New  Road,  Bolton,  Lanca- 

shire 

666  RotJTLEDOE,    W.    H.,    Woodfield    Park,   Blackwood,    Mon- 

mouthshire 

667  Rowe,  William  Henry  ...  

668  Rowlands,    William  Edward,   16,   Penmaier-Glas  Road, 

Aberystwyth,  South  Wales 

669  Rowley,  Walter,  20,  Park  Row,  Leeds        

670  Russell,     Robert,     Coltness     Iron     Works,     Newmains, 

N.B 

671  Rutherford,  W.,  Lindunx  House,  Gateshead-upon-Tyne  ... 

672  Rutherford,    William,   Jun.,    South   Derwent    Colliery, 

Annfield  Plain,  R.S.O.,  Co.  Durham        


Date  of  Election 
and  ">  Transfer. 

Oct.  12,  1895 
April  28,  1900 

Aug.     7,  1897 

Aug.     6,  L892 

Aug.  2,  1890 
March  5,  1870 

June  13,  1896 
Oct.  12,  1895 
June  10,  1899 

Nov.  5,  1870 

Aug.  1,  1896 
Feb.  10,  1900 


S. 

A.M. 

M. 


S. 

A.M. 

M. 


Auj;. 


1893 


Feb.  13,  1892 
Feb.  1,  1868 
May  15,  1862 
Sept.  11,  1875 
Aug.  2,  1884 
June  8,  1889 

June  8,  1895 

Aug.  6,  1892 


Feb. 

Aug. 
July 


2,  1867 
6,  1892 
2,  1872 


Dee. 
Oct. 

Aug 


9,  1899 
7,  1876 
1,  1S85 
June    8,  1889 
June  13,  1896 


June  9,  1900 

Aug.  5,  1893 

Aug.  3,  1878 

Oct.  3,  1874 

Feb.  9,  1901 


673  Saint,  William,  H.M.  Inspector  of  Mines,  Kersal  Bank, 

Higher  Broughton,  Manchester     ...         •-■  Oct.    10, 

674*Saise,   Walter,  Gujiadih  House,  Giridih,  E.I.R.,  Bengal,  A.M.  Nov.     3, 
India M.  Aug.     3, 

675  Sam,  T.  B.  F.,  c/o  F.  and  A.  Swanzy,  Cape  Coast  Castle, 

West  Africa Aug.     5, 

676  Samborne,  'John     Stukely    Palmer,    Timsbury    House, 

Bath        Aug.     1, 

677*Samwell,   Nicholas,  c/o   The  Institution  of   Mining  and 

Metallurgy,  Broad  Street   House,   New  Broad  Street, 

London,  E.C.  April  13, 

678  Saunders,  David  William  Alban,  Worcester  Chambers,  A.M.  Feb    12, 

Swansea  M.June  II, 


1896 

1877 
1889 

1893 

1891 


1901 
1898 
1898 
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679  Saunders,  William  Thomas,  Ivydene,  West  Cross,  R.S.O., 
near  Swansea.      Transactions  sent  to  Emlyn  Colliery, 
Llandebie,  R.S.O.,  South  Wales    ...  ...  ...  June   12 

680*Sawyeb,  A.  R,  26,  Budge  Row,  Cannon  Street,  London,  E  C.        S.  Dec.     6 

A.M.  Aug.    2 
M.  June    8 

681  &  hroller,  William,  c  o  Simon  Carves  Bye-Product  Coke 

Oven  Construction  and  Working  Company,  Limited,  "20, 

Mount  Street,  Manchester  ...         ...         ...         ...  Aug.     4 

682  Soon,  C.  F.,  Newbell,  Leadgate,  R.S.U.,  Co.  Durham       ...        S.  April  11 

M.  Aug.     4 


683  Scott,    Elgin,    Ropienka    Oil    Wells,    Ropienka,    Galicia 

Austria Aug.     4,  1S94 

684  Scott,  Ernest,  Close  Works.  Newcastle-upon-Tyne  April   9,  1892 

685  Scott,    Edward   Charlton,    Hill    Top    House,    Bolsover,  A.  Oct.      8,  1S92 

Chesterfield     ...  M.  Feb.    II,  1S99 

686  Scott,  F.  Bowes,  2  and  3,  Birch  Lane,  London,  E.G.           ...  Dec.    14,  IS95 

687  Scott,  Joseph,  Ngahire,  via  Grey  mouth,  New  Zealand      ...  Aug.    5,  1893 
68S  Scott,  Joseph  S.,  Trimdon   Hall,  Trimdon  Grange,  R.S.O.,  S.  Nov.  19.  1881 

Co.  Durham M.  April    9,  1S92 

689  Scoular,  G.,  St.  Bees,  Cumberland                 July     2,1872 

690  Selby,  John  Baseley,  Leigh,  Lancashire       ...  April  25,  1896 

691  Settle,  Joseph  Burton,  The  Bartissol  Gold  Mining  Com- 

pany, Limited,  Umtali,  Rhodesia,  South  Africa             ...  Dec.    11,  1897 

692  Severs,    William,   Beamish  View,   via    Chester-le-Street,  A.  Nov.     5,  1892 

Co.  Durham M.  Dec.      8,  1900 

693  Shaw,   F.    George,    P.O.    Box   202,    Bulawayo,    Rhodesia 

South  Africa June  10,  1893 

694*Shaw,    James,    Stanley    House,    Kent    Town,    Adelaide, 

South  Australia          Dec.    12,1896 

695  Shaw.  J.  Leslie,  Somerset  House,  Whitehaven        ...         ...  Oct.      8.1892 

696  Sheafer,  A.   Whitcomb,   Pottsville,   Pennsylvania,  U.S.A.  Aug.     4,  1894 

697  Shiel,  John,  Framwellgate  Colliery,  Co.  Durham   ...         .  .  May     6,  1871 
69S  Shipley,    T.    B. ,     18,    Green's    Buildings,    Johannesburg. 

Transvaal.        Transactions   sent   to   co   Andrew    ReidA.M.  Aug.     2,  1884 

and  Company,  Limited,  Newcastle-upon-Tyne  ...         ...  M.  Aug.     3,  1889 

699  Shcte,  C.  A.,  7,  Dixon  Terrace,  Darlington   ...         April  11,  1874 

700  SibuLD,    C.    W.,   Public   Works   Department,   Soane  Gink'. 

Arrah,  Bengal.  India              ...                       Dec.      9,  1893 

701  Simon,     Frank,    co    The    African    Banking    Corporation, 

Limited,  Durban,  Natal,  South  Africa     ...         ...         ...  Dec.    14,  1895 

702  Simpson.  C.   L.,  Engine  Works.  Grosvenor  Road.    Pimlico, 

London April    8.  1S93 

703  Simpson,  F.  L.  G.,  Mohpani  Coal  Mines,  Gadawarra,  <  '.P..  A.M.  Dec.    13.  Iss4 

India M.  Aug.    3,  1889 

704  Simpson,    F.     R.,    Hedgefield    House,    Blaydon-upon-Tyne  S.  Aug.     4,  1883 

(if ember  of  Council) " '  M.Aug.     1,1891 

705  Simpson,  Gilbert  Pitcairn,  3,  Cornwall  Terrace,  Regent's 

Park,  London,  N.  W.            ..                     ...  Oct.    10,  1S96 

706  Simpson,  J.,  Heworth  Colliery,  Felling,  R.S.O.,  Co.  Durham  S.  Dee.      6,  1866 

[Member  of  Council)              ...         ...         M.Aug.     1.  1868 

707  Simpson,  J.    B. ,   Bradley    Hall,    Wylam-upon-Tyne   (Past- 

President,  M ember  of  Council)     Oct.      4,  18G0 

70S  Sladden,  Harry,  P.O.  Box   2844,  6,  Barnato   Buildings, 

Johannesburg,  Transvaal     ...          ...          ...          ...          ...  Nov.   24.  1894 

709  Slinn,  T.,  40,  Park  Avenue,  WThitley,  R.S.O.,  Northumber- 

land         July     2,  1872 

710  Slooten,  William  van,  52,  Sidney  Place,  Brooklyn,  New 

York,  U.S. A Feb.    13,1897 

711  Smailes,  Jno.,  Hebburn  Colliery,  Newcastle-upon-Tyne  ...  June    8,1895 

712  Smart,    A.,    c/o    Frazer    and    Chalmers,    Limited,    Erith, 

Kent Feb.    10,  1894 

713  Smith,  Alfred  Godden,  Golden-  Valley  Ochre  and  Oxide 

Company,  Wick,   Bristol     Dec.    10,  1898 


1897 
1873 
1879 
1889 


1894 

1874 
1X77 
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714  Smith,  EUSTACE,  Newcastle-upon-Tyne 


A.M 

M. 


715 
716 

717 
718 


719 

720 

721 
722 
723 

724 

725 

726 

727 

728 

729 
730 

731 

732 
733 

734 


"Smith,  R.  Clifford,  Ashford  Hall,  liaUewell  

Snyder,   Frederick   T.,   400,    Monon   Building,   Chicago, 

Illinois,  U.S.A 

S(H'\\  ith,  A.,  Cannock  Chase  Collieries,  near  Walsall 
Southern,  E.  0.,  Ashington  Colliery,  near  Morpeth  ...        S. 

A.M, 

M 

SOUTHERN,  John,   Heworth  Colliery,   Felling,  R.S.O.,  Co.       A. 

Durham  M, 

Southern,  R. ,  Burleigh  House,  The  Parade,  Tredegarville, 

Cardiff 

Southworth,  Thomas,  Hindley  Green  Collieries,  near  Wigan 
Sparkes,  J.  S.,  55,  Richmond  Road,  Cardiff  .. 
Spence,  R.  F.,  Back  worth,  R.S.O. ,  Northumberland  ...        S. 

A.M, 
M, 
Spencer,    Francis   H.,   Bonanza   Gold   Mining   Company, 

P.O.  Box  149,  Johannesburg,  Transvaal 
Spencer,  John,  Westgate  Road,  Newcastle-upon-Tyne 
Spencer,  John  W.,  Newburn,  near  Newcastle-upon-Tyne... 
Squire,  J.   B. ,  20,  Victoria  Street,  Westminster,  London, 

S.W 

Stansfeld,  Harold   Sinclair,   Jordan  Colliery,   Limited,  A.M. 

near  Rotherham         ...         ...         ...         ...         ...         ...       M. 

Stanton,  John,  11  and  13,  William  Street,  New  York,  U.S.A. 
Steavenson,  A.   L.,   Durham  (Past-President,  Member  oj 

Council) 
Steavenson,  C.  H. ,  Redheugh  Colliery,  Gateshead-upon-Tyne       S. 


Stevens,  A.  J..  Uskside  Iron  Works,  Newport,  Monmouth- 
shire 

Stewart,  William,  Tillery  Collieries,  Abertillery,  Mon- 
mouthshire 

Stobart,  F. ,  Biddick  Hall,  Fence  Houses       


Date  of  Election 
and  of  Transfer. 
•June  11,  1887 
Aug.  3,  1889 
Dec.     5,  1874 

April  8,  1899 

Aug.  6,  1863 

Dec.  5,  1874 

Aug.  1,  1885 

June  8,  1889 
Dec.    14,  1889 

April  8,  1899 

Aug.  3,  1865 

May  2,  1874 

April  9,  1892 

Nov.  2,  1878 

Aug.  2,  1884 

Aug.  4,  1889 

Dec.  13,  1890 
Dec.  4,  1869 
May     4,  1878 

June  8,  1895 
Oct.  13,  1888 
Aug.  3,  1889 
June    8,  1895 

Dec.  6,  1855 
April  14,  1883 
Aug.  1,  1891 
Aug.    3,  1895 

April    8,  1893 


735  Stobart,  H.  T.,  Wearmouth  Colliery,  Sunderland 


S. 
A.M. 

M. 

S, 

A.M, 

M, 


736 
737 

738 

739 


740 
741 
742 

743 
744 

745 
746 

747 

748 

749 


Stobart,  W.,  Pepper  Arden,  Northallerton 

Stobart,  William  Ryder,  Etherley  Lodge,  Darlington    ... 

Stoiber,  Edward  G.,  c/o  Prof.  Regis  Channenet,  President,  A.M. 


State  School  of  Mines,  Golden,  Colorado,  U.S.A. 
Stoker,  Arthur  P.,  Birtley,  near  Chester-le-Street 


M. 

S. 

A.M. 

M. 


Stone,  Arthur,  Heath  Villas,  Hindley,  Wigan 
Straker,  J.  H. ,  Howden  Dene,  Corbridge-upon-Tyne 
Streatfield,  Hugh  S.,  Ryhope,  near  Sunderland... 

Stuart,  Donald  M.  D.,  Redland,  Bristol 

Sulman,  Henry  Livingstone,  44,  London  Wall,  London, 

E.C 

Sutton,  William,  Baltic  House,  Balham  Hill,  London,  S.  W . 
Swallow,  Frederick  Charles,  Glenroy,  Nuneaton 

Swallow,  J.,  Catchgate,  Annfield  Plain,  R.S.O.,  Co.  Dur- 
ham 

Swallow,  R.  T. ,  Simonside  House,  Simonside,  South 
Shields  ... 

Swan,  H.  F.,  North  Jesmond,  Newcastle-upon-Tyne 


A.M, 
M. 


June 

Aug. 

Aug. 

June 

Oct. 

Aug. 

Aug. 

July 

Oct. 

Oct. 

Feb. 

Oct. 

Aug. 

Aug. 

June 

Oct. 

June 

Aug. 

June 


8,  1895 
2,  1873 

5,  1882 
8,  1889 

2,  1880 
4,  1888 

3,  1889 
12,  1872 

11,  1890 

12,  1895 
15,  1896 

6,  1877 
1,  1885 
3,  1889 

13,  1896 
3,  1874 
8,  1889 
3,  1889 
8,  1895 


Feb.  11,  1899 
April  28,  19^0 
April  14,  1894 
Dec.     8,  1900 

May     2,  1874 

Feb.  5,  1863 
Sept.    2,  1871 


LIST    OF   MEMBERS.  XXXIX 

Date  of  Election 
and  of  Transfer. 

750  Swinney,  Alfred  John  George,  Lome  Villa,  Elm  Road, 

Sidcup,  Kent June  11,  1898 

751  Symons,  Francis,  Ulverston,  Lancashire  ...  ..  Feb.    11,  1899 

752  Tatk,  Simon,  Trimdon  Grange  Colliery,  Co.  Durham  ...  Sept,  11,  1875 

753  Tattley,   William,  Crummer   Road,  Newton,   Auckland, 

New  Zealand Aug.     3,  1895 

754  Tatum,    Lawrence    W.,    3129,    Dover    Street,   Chicago,  A.M.  Aug.     7,  1897 

Illinois,  U.S.A.  (Station  X)            M.  Dec.    11,  1897 

755  Taylor,  T.,  Quay,  Newcastle-upon-Tyne        July     2,  1872 

756  Teasdale,  Thomas,  Middridge,  via  Heighington,  R.S.O.  ...  April   9,  1892 

757  Telford,  W.  H.,  HedleyHope  Collieries,  Tow  Law,  R.S.O.,  S.  Oct.      3,  1874 

Co.  Durham A.M.  Aug.     6,  1881 

M.  June    8,  1889 

758  Tennent,   Robert,   H.M.   Inspector  of   Mines,  Westport, 

New  Zealand Oct.      8,1898 

759  Thomas,  Arthur,  Zalamea  la  Real,  Huclva,  Spain  ...  Aug.     7,  1897 

760  Thomas,  Ernest  Henry,  Oakhill,  Gadlys,  Aberdare,  South 

Wales Feb.    10,  1900 

761  Thomas,  Iltyd  Edward,  Glanymor,  Swansea  Feb.   10,  1900 

762  Thomas,  J.  J.,  Hawthorn  Villa,  Kendal  June  21,  1894 

763  Thomas,  Richard,  Brown's  Duckenfield  Collieries,  Miami, 

Newcastle,  New  South  Wales         Feb.   11,  1899 

764  Thomas,  Treyor  Falconer,  Sunny  Bank,  near  Crickhowell  A.M.  Feb.    12,  1898 

M.  Aug     6,  1898 

765  Thomlinson,  William,  Seaton  Carew,  R.S.O April 25,  1896 

766  Thompson,  Charles  Lacy,  Farlam  Hall,  Brampton  Junction,  A.M.  Feb.   10,  1883 

Cumberland     M.  Aug.    3,  1889 

767  Thompson,   Francis   William,   15,  Wood   Street,  Bolton, 

Lancashire 

768  Thompson,  JohnG.  ,  Bank  House,  Collins  Green,  Earlestown 

769  Thompson,    John    William,    Greenfield    House,     Crook, 

R.S.O.,  Co.  Durham...         

770  Thompson,   \V. ,  58,  New  Broad  Street,  London,  E.C. 

771  Thomson,  John,  Eston  Mines,  by  Middlesbrough     ... 

772  Thomson,  Joseph  F. ,  Manvers  Main  Colliery,  Rotherham 

773  Todd,  John  T. ,  Blackwell  Collieries,  Alfreton 

774  Tonkin,  J.  J.,  Linares,  Provincia  de  Jaen,  Spain  ... 

775  Toczeau,  E.  M.,  30  and  31,  St.  Swithin's  Lane,  London,  E.C. 

776  Trelease,    W.     Hen  wood,     Pestarena    Mining    Company, 

Limited,  Pestarena,  Vail  Anzasca,  Novara,  Italy       ...  April    8,  1893 

777  Trevaille- Williams,  T.,  Johannesburg   Consolidated  In- 

vestment Company,  Limited,  Atkinson's  Buildings,  St. 

George's  Street,  Cape  Town,  South  Africa  ...         ...  Dec.    10,  1898 

778  Tulip,  Samuel,  Bunker  Hill,  Fence  Houses  ...  June  12,  1897 

779  Turnbull,    John    James,    East    Indian    Coal    Company, 

Limited,   Jherria   P.O.,    District    Manbhoom,    Bengal, 

India ...  Feb.    12,  1898 

780  Tye,  Alfred  Tennyson,  Gold  Hill,   Saratoga,  Wyoming, 

U.S.A June    8,1901 

781*Tyers,    John    E.,    c/o   The  Hyderabad    Deccan  Company,  A.M.  Dec.    10,  1877 
Limited,  Secuuderabad,  East  India  ...         ...         ...       M.  Aug.     3,  1889 

782  Tyrrell,  Joseph  Burr,  Dawson,  Yukon  Territory,  Canada  Feb.    10,  1900 

783  Tyzack,  David,  Bellingham,  Northumberland  Feb.    14,  1874 

784  Upton,  Prescott,  P.O.  Box  1026,  Johannesburg,  Transvaal  June  12,  1897 

785  Varty,   Thomas,    Skelton   Park   Mines,   Skelton,    R.S.O., 

Cleveland         Feb.  12,    1887 

786  Vaughan,   Cedric,   Hodbarrow  Iron  Ore   Mines,    Millom, 

Cumberland Dec.    10,  1892 

787  Vaughan,  John,  Balaclava  House,  Dowlais,  Glamorganshire  Feb.    12,  1898 


June 

8, 

1895 

June 

8, 

1895 

A. 

June 

!<>, 

1893 

M. 

Feb. 

10. 

1900 

Aug. 

1, 

1888 

April 

7, 

1877 

Feb. 

<;. 

1875 

S. 

Nov. 

4, 

1876 

A.M. 

Aug. 

1, 

1885 

M. 

June 

8, 

1889 

Oct. 

14. 

1893 

Aug. 

6, 

1892 

xl 


1, 1ST    OF    MKMBKRS. 


788  \'k\skv,  T.  P.,  5,  CopthaU  Buildings,  London,  B.C. 

789  Vjbasy,    Harvey    <',    Burrakur  Coa]   Company,    Limited, 

Barakar,  Bengal,  [ndia 

790  Vbrnet,  George,  Doubovais,  Balka  Krivoi,  Russia 

791  VERSCHOYLE,  William  Dunham  

791'  Vezin,  IIknry  A.,  P.O.  Box  2r>(>,  Denver,  Colorado,  U.S.A. 

793  Vitanoff,  George  N.,  Sophia,  Bulgaria  

794  Vivian,  John,  Vivian's  Boring  and  Exploration  Company, 

Limited,  42,  Lowther  Street,  Whitehaven 


Date  of  Election 
and  of  Transfer. 
Oct.     12,  1895 

June  21,  1804 
Oct.  8,  1898 
Dec.  11,  1897 
June  21,  1894 
A.M.  April  22,  1882 
M.  Aug.    3,  1889 


795  Waddle,   Hugh,    Llanmore   Iron    Works,    Llanelly,   South 

Wales 

796  Wadham,  E.,  Millwood,  Dalton-in-Furness    ... 

797  Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 

Furness 

798  Walks,  H.  T.,  Western  Mail  Chambers,  Cardiff      

799  Walker,  Henry   Blair,  General   Manager,   Cassell   Coal 

Company,  Springs,  Transvaal 

800  Walker,  James  Howard.  Bank  Chambers,  Wigan 

801  Walker,  J.   S.,    Pagefield  Iron  Works,  Wigan,  Lancashire 

802  Walker,  Sydney  Ferris,  2,  Kensington  Gardens  Scpjare, 

London,  W. 

803  Walker,  Thomas  A.,  Pagefield  Iron  Works,  Wigan,  Lan- 

cashire ... 

804  Walker,    William,    Jun.,     H.M.     Inspector    of    Mines, 

Durham 

805  Walker,  William  Edward,  Lowther  Street,  Whitehaven 
S06  Wall,  Henry,  Rowbottom  Square,  Wallgate,  Wigan 

807  Wallace,  Henry,  Trench  Hall,  Gateshead-upon-Tyne 

808  Wallwork,  Jesse,  Bolton  Road,  Atherton,  Lancashire     ... 

809  Walsh,  G.  Paton,  564,  Heirengracht,  Amsterdam   Holland 

810  Walton,  J.  Coulthard,  Writhlington  Colliery,  Radstock, 

via  Bath  ...  ...  ...  ...  ...  ...  . .   A. 

811  Walton,  Thomas,  Habergham  Colliery,  Burnley 

812  Ward,  A.  H.,  Sitarampur,  E.I.R.,  Bengal,  India 

813  Ward,  H.,  Rodbaston  Hall,  near  Penkridge,  Stafford 
S14*Ward,  T.  H.,  Birwadi,  Giridih,  E.I. R.,  Bengal,  India      ...  A. 

815  Watkyn-Thomas,  W.,  Workington     A. 

816  Watson,  Claude  Leslie,  Oakdene,  Clutton,  Bristol 

817  Watson,  Edward   South  Pelaw  Colliery,  Chester-le-Street 

SIS  Watson,  Thomas,  Trimdon  Colliery,  Trimdon  Grange 

819  Watts,  J.  Whidbourne,  Durban  Club,  Natal,  South  Africa 

S20  Watts,  William,  Sheffield  Corporation  Water  Department, 

Little  Don  Valley  Works,  Engineer's  Office,  Langsett, 

near  Penistone 

821  Webster,  Alfred  Edward,  Manton,  Worksop,  Notts     ... 

822  Webster,     H.     Ingham,     Ebworth     Park,    near    Stroud,  A. 

Gloucestershire  ...  ...         ...         ...         

823  Weeks,     J.      G.,     Bedlington,     R.S.O.,    Northumberland 

(President,  Member  of  Council)    ... 

824  Weeks,  R.  L.,  Willington,  Co.  Durham  ( Member  of  Council)  A. 

825* Weinberg,  >  Ernest   Adolph,   c/o  The  Chillagoe  Railway 

and    Mines,    Limited,    Chillagoe,    North    Queensland,  A. 
Australia 

826  Wells,  Joseph  Fleetwood.  Kamloops,  British  Columbia... 

827  Western,    C.    R.,  Queen  Anne's  Mansions,  Westminster, 

London,  S.W....  

828  Westmacott,  P.  G.  B.,  Rose  Mount,  Sunninghill,  Berks.  ... 


March  3, 

1877 

Dec.  13, 

1890 

Dec.  7, 

1867 

Dec.  10, 

1898 

Feb.  11, 

1S93 

Oct.   9, 

1897 

Dec.   9, 

1S99 

Dec.  4, 

1869 

June  1 1 , 

1898 

June  8, 

1895 

Aug.  3, 

1889 

Nov.  19, 

1881 

June  8, 

1895 

Nov.  2, 

1872 

Feb.  9, 

1895 

Nov.  24, 

1894 

s. 

Nov.  7, 

1874 

M. 

Aug.  6, 

1881 

M. 

June  8, 

1889 

Aug.  3. 

1895 

April  14, 

1894 

March  6, 

1862 

M. 

Aug.  5, 

1882 

M. 

Aug.  3, 

1889 

..M. 

Feb.  10, 

1883 

M. 

Aug.  3, 

1889 

Dec.   8, 

1900 

S. 

Feb.  13, 

1S92 

M. 

Aug.  4, 

1894 

Oct.  11, 

1890 

Dec.  12, 

1896 

June  13, 

1896 

June  12, 

1897 

,M. 

April  14, 

1883 

M 

Aug.  3, 

1886 

Feb.   4, 

1865 

.M. 

June  10, 

1882 

M. 

Aug.  3, 

1889 

.  M. 

Feb.  12, 

1898 

M. 

Oct.  8, 

1898 

Aug.  5, 

1899 

June  10, 

1893 

June  2, 

1866 

LIST   OF   MEMBERS. 
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S29  White,  C.  E.,  Wellington  Terrace,  South  Shields 


S30  White,   Frederick   Nai'Ier,    H.M.    Inspector  of    Mines, 
9,  Mirador  Crescent,  Swansea 

831  White,  H.,  Walker  Colliery,  Newcastle-upon-Tyne 

832  White,  J.  F.,  15,  Wentworth  Street,  Wakefield      

833  Whitelaw,  John,  31,  Albany  Street,  Edinburgh     

834  Widdas,    C,    North     Bitchburn    Colliery,    Howden,    Dar- 

lington ... 

835  Wight,  Edward   S..   Taupiri  Coal    Mines,  Limited,    Mine  A. 

Manager's  Office,  Huntly,  near  Auckland,  New  Zealand 

836  Wight,  Robert  Tenxant.  Hallbankgate,  Milton,  Carlisle 

837  Wight,  W.  H.,  Cowpen  Colliery,  Blyth         

S38  Wilkins,  William  Clyde,  Westinghouse  Building,  Pitts- 
burg, Pennsylvania,  U.S.A. 

839  Wilkinson,  John  T.,   East  Howie  Colliery,   via  Ferryhill, 

Co.  Durham    ... 
S40*Wilkinson.  William  Fischer.  Consolidated  Goldfields  of 

South   Africa,    Limited,    P.O.    Box  67,   Johannesburg, 

Transvaal         ...         ...         ...         

841  Williams,      Ernest,      c/o     Rand     Club,      Johannesburg, 

Transvaal 

542  Williams,   Gardner  F.,    De    Beers  Consolidated  Mines, 

Limited,  Kimberley,  South  Africa 

543  Williams,  H.  J.  Carnegie,  The  Voel  Mines  (Merioneth), 

Limited,  Dolgelley,  North  Wales  ... 

844  Williams,  Luke,  Mount  Reid  Mining  Company,  Limited, 

Mount  Read,  Tasmania 

845  Williams,  Richard,  The  Johnsons  Reef  Gold  Mines  Com-  A. 

pany,  California  Galley,  Bendigo,  Victoria,  Australia.. 

846  Williams,  Robert,  30,  Clements  Lane,   Lombard  Street, 

London,  E.C 

847  Williams,    Samuel    Herbert,    Newfoundland    Iron    Ore 

Company,    Workington,    Lower    Island    Cove,    New- 
foundland                 

848  Wilson,  Archibald   Laurence,   The  New    Ravenswood,  A. 

Limited,  Ravenswood,  Queensland,  Australia    ... 

849  Wilson,    Arthur   P.,    Mansion   House    Chambers,    Queen  A, 

Victoria  Street,  London,  E.C. 

850  Wilson,  Joseph  R.,  941,  St.  Bernard  Street,  Philadelphia, 

Pennsylvania,  U.S.A. 
'851   Wilson,  Lloyd,  Flimby  Colliery,  Maryport  .. 

852  Wilson,    Nathaniel,    Colonial   Assurance   Chambers,    30, 

St.  George's  Street,  Cape  Town,  South  Africa  ... 

853  Wilson,  P.  0 

854  Wilson,  W.  B.,  Hawthorn  Rectory,  Sunderland     

855*  Wilson,     William     Brum  well,     Jun.,     Wheatley    Hill 
Colliery,  Thornley,  R.S.O.,  Co.  Durham  

856  Wilson-Moore,  Aubrey  Percy,  Poste  Restante,  Durban, 

Natal,  South  Africa  ... 

857  Wilson-Moore,    Cininghame,    Poste    Restante,    Durban, 

Natal,  South  Africa  ...         

858  Winchell,  Horace  V.,  Butte,  Montana,  U.S. A 

859  Winstanley",  Robert,  42,  Deansgate,  Manchester  ... 

860  Wood,  C.  L.,  Freeland,  Forgandenny,  Perthshire     

861  Wood,  Ernest  Seymour,  c/o  The  Bengal  Coal  Company, 

Limited,  5  Fairlie  Place,  Calcutta,  India 

862  Wood,  John,  Coxhoe  Hall,  Coxhoe,  R.S.O.,  Co.  Durham  ... 


Date  of  Election 
and  of  Transfer. 

Nov.  4,  1876 

Aug.  1,  1885 
Aug.  3,  1889 

June  11,  1898 
March  2,  1867 
Aug.  5,  1871 
July  2,  1872 
Aug.  2,  1873 
Feb.  5,  1870 

Dec.  5,  186S 
Dec.  12,  1885 
Aug.  3,  1889 
Oct.  13,  1900 
Feb.  3,  1877 

Dec.  11,  1897 

Dec.   8,  1900 


Oct.  10,  1896 

Oct.  10,  1891 

Oct.  12,  1895 

Oct,  12,  1895 

April  10,  1897 
June  13,  1896 
Aug.  1,  1896 

June  13,  1896 


July  14,  1896 

June  12,  1897 

April  2,  1898 

,  Aug.  3,  1889 

,  June  10,  1899 

Oct.  12,  1895 

Jan.  19,  1895 

Dec.  9.  1899 

Dec.  9,  1893 

Feb.  6,  1869 

Aug.  2,  1873 

Feb.  9,  1901 

Oct.  14,  1899 

Feb.  10,  1900 

Nov.  24,  1894 

Sept.  7,  1878 

Aug.  3,  1854 

Oct.  10,  1891 

June  8,  1889 

.  Aug.  4,  1894 

.  Aug.  3,  1895 

/ 


\l 


LIST    OF    MKMBKRS. 


78S  Veasev,  T.  P.,  5,  Copthall  Buildings,  London,  E.C. 

789  Vjeasy,    Harvev    C,    Burrakur  CoaJ   Company,    Limited, 

Barakar,  Bengal,  India       ...         ...  

79()  Vbenkt,  George,  Doubovais,  Balka  Krivoi,  Russia 

791  Vekschoylk,  WILLIAM   Dunham  

792  Vk/.in,  Hkmiv  A.,  P.O.  Box  256,  Denver,  Colorado,  U.S.A. 

793  Vet anoff,  GEOEGE  N.,  Sophia.,  Bulgaria         

794  Vi\  ian,  John,   Vivian's  Boring  and  Exploration  Company, 

Limited,  42,  Lowther  Street,  Whitehaven 


Date  of  Election 

and  of  Transfer. 

Oct.    12,  LS95 

June  21,  1S94 
Oct.  8,  1898 
Dec.  11,  1897 
June  21,  1894 
A.M.  April  22,  1882 
M.  Aug.    3,  1889 

March  3,  1877 


795  Waddle,  Hugh,   Llanmore   Iron    Works,   Llanelly,   South 

Wales 
7.96  Wadham,  E.,  Millwood,  Dalton-in-Furness    ... 

707   Wadham,  Walter  Francis  Ainslie,  Millwood,  Dalton-in- 
Furness 
70S  Walks,  H.  T.,  Western  Mail  Chambers,  Cardiff      

799  Walker,  Henry    Blair,  General   Manager,   Cassell   Coal 

Company,  Springs,  Transvaal 

800  Walker,  James  Howard,  Bank  Chambers.  Wigan 

801  Walker,  J.   S.,    Pagefield  Iron  Works,  Wigan,  Lancashire 

802  Walker,  Sydney  Ferris,  2,   Kensington  Gardens  Square, 

London,  W.     ... 

803  Walker,  Thomas  A.,  Pagefield  Iron  Works,  Wigan,  Lan- 

cashire .. 

804  Walker,    William,    Jim. ,     H.M.     Inspector    of    Mines, 

Durham 

805  Walker,  William  Edward,  Lowther  Street,  Whitehaven 

806  Wall,  Henry,  Rowbottom  Square,  Wallgate,  Wigan 

807  Wallace,  Henry,  Trench  Hall,  Gateshead-upon-Tyne 

SOS  Wallwork,  Jesse,  Bolton  Road,  Atherton,  Lancashire     ... 

809  Walsh,  G.  Paton,  564,  Heirengracht,  Amsterdam   Holland 

810  Walton,  J.   Cotlthard,  Writhlington  Colliery,  Radstock, 

via  Bath  ...         ...         ...         ...         ...         ...         . .  A. 

811  Walton,  Thomas,  Habergham  Colliery,  Burnley 
S12  Ward,  A.  H.,  Sitarampur,  E.I.R.,  Bengal,  India    ... 
813  Ward,  H.,  Rodbaston  flail,  near  Penkridge,  Stafford 

8 14* Ward,  T.  H,  Birwadi,  Giridih,  E.I.R.,  Bengal,  India      ...  A. 

815  Watkyn-Thomas,  W.,  Workington     ...         ...A 

SI 6  Watson,  Claude  Leslie,  Oakdene,  Clutton,  Bristol 

817  Watson,  Edward    South  Pelaw  Colliery,  Chester-le-Street 


Dec.  13 

Dec.  7 

Dec.  10 

Feb.  11 


Oct. 
Dec. 
Dec. 


June  11 
June     8 


S18 
819 
S20 


821 

822 


823 


S24 


Watson,  Thomas,  Trimdon  Colliery,  Trimdon  Grange 
Watts,  J.  Whidbourne,  Durban  Club,  Natal,  South  Africa 
Watts,  William,  Sheffield  Corporation  Water  Department, 

Little  Don  Valley  Works,  Engineer's  Office,  Langsett, 

near  Penistone 
Webster,  Alfred  Edward,  Manton,  Worksop,  Notts     ... 
Webster,     H.     Ingham,     Ebworth     Park,    near    Stroud,  A, 

Gloucestershire  ..  ...         ...         ...         

Weeks,     J.      G.,     Bedlington,     R.S.O.,    Northumberland 

(President,  Member  of  Council) 

Weeks,  R.  L.,  Willington,  Co.  Durham  ( Member  of  Council)  A 


825  *  Weinberg,  •  Ernest   Adolph,   c/o  The  Chillagoe  Railway 

and    Mines,    Limited,    Chillagoe,    North    Queensland,  A 
Australia 

826  Wells,  Joseph  Fleetwood.  Kamloops,  British  Columbia... 

827  Western,    C.    R.,   Queen  Anne's  Mansions,  Westminster, 

London,  S.W. ...  ...         ...         

828  Westmacott,  P.  G.  B.,  Rose  Mount,  Sunninghill,  Berks.  ... 


Aug. 

3. 

1S89 

Nov. 

10, 

1881 

June 

8, 

1895 

Nov. 

2 

1872 

Feb. 

oi 

1S95 

Nov. 

•24. 

1894 

S. 

Nov. 

7, 

1874 

M. 

Aug. 

6, 

1881 

M. 

June 

8, 

1889 

Aug. 

3. 

1895 

April 

14. 

1894 

March  6, 

1862 

M. 

Aug. 

5, 

1882 

M. 

Aug. 

3, 

1889 

M. 

Feb. 

10. 

1883 

M. 

Aug. 

3, 

1889 

Dec. 

8, 

1900 

S. 

Feb. 

13, 

1892 

M. 

Aug. 

4, 

1894 

Oct. 

11, 

1S90 

Dec. 

12, 

1896 

June  13, 

1896 

June 

12, 

1897 

M. 

April 

14, 

1883 

M 

Aug. 

3, 

1886 

Feb. 

4, 

1865 

M 

June 

10. 

1882 

M. 

Aug. 

3, 

1889 

M 

Feb. 

12, 

1898 

M 

Oct. 

8, 

1898 

Aug. 

5, 

1899 

June 

10, 

1893 

June 

2. 

1S66 

1890 
1867 

1S98 
1893 

1897 
1899 
1869 

1898 

1S95 


LIST   OF   MEMP.ERS. 
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S29  White,  C.  E.,  Wellington  Terrace,  South  Shields 


S30  White,  Frederick  Napier,  H.M.  Inspector  of  Mines, 
9,  Mirad or  Crescent,  Swansea 

831  White,  H.,  Walker  Colliery,  Newcastle-upon-Tyne 

832  White,  J.  F.,  15,  Wentworth  Street,  Wakefield      

833  Whitf.law,  JOHN,  31,  Albany  Street,  Edinburgh     

834  Widdas,    C,    North     Bitchburn    Colliery,    Howden,    Dar- 

lington ... 

835  Wight,  Edward  S.,  Taupiri  Coal   Mines,  Limited,    Mine  A, 

Manager's  Office,  Huntly,  near  Auckland,  New  Zealand 

836  Wight,  Robert  Tennant.  Hallbankgate,  Milton,  Carlisle 

837  Wight,  W.  H.,  Cowpen  Colliery,  Blyth         

838  Wilkins,  William  Clyde,  Westinghouse  Building,  Pitts- 

burg, Pennsylvania,  U.S.A. 

839  Wilkinson,  John  T.,  East  Howie  Colliery,   via  Ferryhill, 

Co.  Durham    ... 
840*Wilkinson,  William  Fischer.  Consolidated  Goldfields  of 
South   Africa,    Limited,    P.O.    Box   67,   Johannesburg, 
Transvaal         ...         ...         ...         

541  Williams,      Ernest,      c/o     Rand     Club,      Johannesburg, 

Transvaal 

542  Williams,   Gardner  F.,    De    Beers  Consolidated  Mines, 

Limited,  Kimberley,  South  Africa 

543  Williams,  H.  J.  Carnegie,  The  Voel  Mines  (Merioneth), 

Limited,  Dolgelley,  North  Wales  ... 

844  Williams,  Luke,  Mount  Reid  Mining  Company,  Limited, 

Mount  Read,  Tasmania 

845  Williams,  Richard,  The  Johnsons  Reef  Gold  Mines  Com-  A. 

pany,  California  Galley,  Bendigo,  Victoria,  Australia.. 

846  Williams,  Robert,  30,  Clements  Lane,   Lombard  Street, 

London,  E.C 

S47  Williams,  Samuel  Herbert,  Newfoundland  Iron  Ore 
Company,  Workington,  Lower  Island  Cove,  New- 
foundland 

848  Wilson,  Archibald   Laurence,    The   New    Ravenswood,  A 

Limited,  Ravenswood,  Queensland,  Australia    ... 

849  Wilson,    Arthur   P.,    Mansion   House    Chambers,    Queen  A 

Victoria  Street,  London,  E.C 

850  Wilson,  Joseph  R.,  941,  St.  Bernard  Street,  Philadelphia, 

Pennsylvania,  U.S.A. 
'851   Wilson,  Lloyd,  Flimby  Colliery,  Maryport  .. 

852  Wilson,    Nathaniel,    Colonial   Assurance   Chambers,    30, 

St.  George's  Street,  Cape  Town,  South  Africa  ... 

853  Wilson,  P.  0 

854  Wilson,  W.  B.,  Hawthorn  Rectory,  Sunderland     

855*  Wilson,  William  Brum  well,  Jun.,  Wheatley  Hill 
Colliery,  Thornley,  R.S.O.,  Co.  Durham  

856  Wilson-Moore,  Aubrey  Percy,  Poste  Restante,  Durban, 

Natal,  South  Africa  ... 

857  Wilson-Moore,    Cininghame,    Poste    Restante,    Durban, 

Natal,  South  Africa  . .         

858  Winchell,  Horace  V.,  Butte,  Montana,  U.S. A 

859  Winstanley,  Robert,  42,  Deansgate,  Manchester 

860  Wood,  C.  L.,  Freeland,  Forgandenny,  Perthshire     

861  Wood,  P]rnest   Seymour,  c/o  The  Bengal  Coal  Company, 

Limited,  5  Fairlie  Place,  Calcutta,  India 

862  Wood,  John,  Coxhoe  Hall,  Coxhoe,  R.S.O.,  Co.  Durham  ... 


Date  of  Election 
and  of  Transfer. 
ISov.     4,  1S76 


Aug. 
Auo;. 


June  11 
March  2 
Aug.  5 
July  2 
Aug.  2 
Feb. 

Dec. 
Dec.  12 
Aug.  3 
Oct.  13 
Feb.  3 

Dec.  11 

Dec.   8 

Oct.  10 

Oct.  10 

Oct.  12 

Oct.  12 

April  1 0 
June  13 
Aug.  1 

June  13 


July 

14, 

1896 

M 

June 

12. 

1897 

M 

Apri: 

2 

1898 

M 

Aug. 

3, 

1889 

M 

June 

10, 

1899 

Oct. 

12, 

1895 

Jan. 

19, 

1895 

Dec. 

9, 

1899 

Dec. 

9, 

1893 

S. 

Feb. 

6, 

1869 

M. 

Aug. 

2 

1873 

Feb. 

9, 

1901 

Oct. 

14. 

1899 

Feb. 

10, 

1900 

Nov. 

24. 

1894 

Sept. 

7, 

1878 

Aug. 

3, 

1854 

Oct, 

10, 

1891 

S 

June 

8, 

1889 

A 

Aug. 

4, 

1S94 

M 

Aug. 

3, 
/ 

1895 

1 885 

1889 

1898 
1S67 
1871 
1872 
1873 
1870 

1868 
1885 
1889 
1900 
1877 

1897 

1900 

1896 

1891 

1895 

1895 

1897 
1896 
1896 

1896 
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LIST   OF   MEMBERS. 


863  Wood,  Sib  Lindsay,  Bart.,  The  Hermitage,  Chester-le-Street 

(Past-President,  Member of  Council)     ...        

864  \Yi>oi>,  ROBERT  Akna,  c/o  Harrison,  Barber  and  Company, 

Limited,  18,  Queen  Victoria  Street,  London,  E.C. 

865  Wood,  Thomas,  North   Hetton  Colliery  Office,   Moorsley,       S. 

Eetton-le-Hole,  R.S.O.,  Co.  Durham       M. 

866  Wood,  W.  E.,  Coxhoe  Hall,Coxhoe,  R.S.O..  Co.  Durham... 

867  Wood,  \V.  O. ,  South  Hetton,  Sunderland  (Vice-President, 

Member  of  Council)    ... 

868  Woodburne,  T.  J.,  De  Beers  Consolidated  Mining  Company, 

Limited,  Kimberley,  South  Africa 

869  Woolcock,  J.  H. ,  49,  Lowther  Street,  Whitehaven 

870  Wormald,  C.  F.,  Mayfield  Villa,  Saltwell,  Gateshead-upon-  A.M. 


Date  cif  Election 
and  'if  Transfer. 

Oct.      1,  1857 

April  10,  1897 
Sept.  3,  IsTii 
Aug.  5,  1871 
Aug.    6,  1857 


Nov. 


1863 


Tyne 

871  Worsdell,    Wilson,    North    Eastern   Railway   Company, 

Gateshead-upon-Tyne 

872  Wright,  Sidney  Bristow,  Canadian  Goldfields,   Limited, 

Deloro,  Hastings  County,  Ontario,  Canada 

873  Wrightson,  Sir  Thomas,  Bart.,  Stockton-upon-Tees 

874  Wynne,    T.    Trafford,    c/o  W.    Watkyn  Wynne,  Station 

Road,  Stone,  Staffordshire  ... 


M. 


Feb.  10,  1894 
June  10,  1893 
Dec.  8,  1883 
Aug.  3,  1889 

Oct.  14,  1899 

April  2S,  1900 
Sept.  13,  1873 

Oct.  12,  1895 


875  Young,   Harben   Robert,    c/o   Sei-jeant  J.  C.  Young,  c/o 

Director  of  Works,  Johannesburg,  Transvaal    ...         ...  Feb.     9,  1901 

876  Young,  Henry  William,  Greymouth,  New  Zealand          ...  Dec.    12,  1896 

877  Young,   James,  4,   Granville    Road,   Jesmond,  Newcastle- 

upon-Tyne       Oct.      9,  1897 

878  Young,    John   A.,   3,   Fountain   Avenue,    Gateshead-upon- A.M.  Dec.  10,  1887 

Tyne      M.  Aug.     3,  1889 

S79  Young,  John  Huntley,  Wearmouth  Colliery,  Sunderland  June  21,  1894 

880  Zumbuloglon,  G.  C. ,  Mahmoudie-Han,  Stamboul,  Turkey        S.  Feb.    14,  1891 

A.  Aug.     4,  1894 
M.  Aug.     3,  1895 


ASSOCIATE  MEMBERS. 

Marked  ¥  have  paid  lift-  composition. 

Date  of  Election 
and  of  Transfer. 

1  Ahier,  Philippe  Davidson,  Idaho  Mines,  Alamo,  British 

Columbia Oct.    14,  1899 

2  Armstrong,  J.  H. ,  St.  Nicholas'  Chambers,  Newcastle-upon- 

Tyne     Aug.      1,  1885 

3  Armstrong,  T.  J. ,  Hawthorn  Terrace,  Newcastle-upon-Tyne  Feb.    10,  1883 

4  Atkinson,  G.  B. ,  Prudential  Assurance  Buildings,  Mosley 

Street,  Newcastle-upon-Tyne  ...         ...         ...         ...  Nov.     5,1892 

5  Banks,  Charles  John,   Westwood',   Washington,   R.S.O., 

Co.  Durham Feb.   12,  1898 

6  Barrett,  William  Scott,  Abbotsgate,  Huyton,  Liverpool  Oct     14,  1S99 
7*Bell,  Hugh,  Middlesbrough-upon-Tees          Dec.      9,  1882 

8  Blair,  James  Ernest,  1,  Wool  Exchange,  Basinghall  Street, 

London,  E.C June    9,  1900 

9  Boyle,  A.  R. ,  Melbourne  and  Metropolitan  Board  of  Works, 

"Rialto,"  501,  Collins  Street,  Melbourne,  Australia   ...  Dec.    10,1898 

10  Broadbent,  Arthur  Cecil,  39,  Hyde  Park  Gate,  London. 

S.W.     .'. Feb.    9,  1901 

11  Broadbent,  Denis  Ripley,    14,   Grenville  Street,  Russell 

Square,  London,  W.C Oct.    14,  1899 

12  Brutton,  P.  M.,  17,  Sandhill,  Newcastle-upon-Tyne  ...  Oct.    13,  1900 

13  Burdon,  A.  E.,  Hartford,  Bedlington,  R.S.O.,  Northumber- 

land         Feb.    10,  1883 

14  Burn,  Charles  William,  28,  Fawcett  Street,  Sunderland  June  11,  1898 


LIST   OF   MEMBERS. 
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Date  of  Election 
and  of  Transfer. 

[5  Cafell,  Rev.  G.  M..  Pasaenham  Rectory,  Stony  Stratford  Oct.      S,  1892 
16  Cakk,   William    Cochran,    Benwell    Colliery,    Newcastle- 
upon-Tyne       Oct.    11,  1890 

17*Chewing.s,  Dr.  Charles,  Albany,  Western  Australia       ...  April 25,  1896 

IS  Cleland,  B.  DAVENPORT,  Bayley  Street,  Coolgardie,  Western 

Australia         June  13,  1896 

19  Cochrane,  Ralph  D. ,  Hetton  Colliery  Offices,  Fence  Houses  June     1,1878 

20  CoCKBCRN,  W.  C.,  25,  Collingwood  Street,  Newcastle-upon- 

Tyne      Oct.      8,  1887 

21  Collopy,  Capt.   Charles  J.,   D.S.O.,  Bethune's  Mounted 

Infantry,  Field  Force.  Orange  River  Colony,  South  Africa  Dec.    10,  1898 

K  Cooper,  R.  W.,  Newcastle-upon-Tyne Sept.    4,1880 

23  Cory,    Clifford    J.,    c/o    Cory    Brothers    and    Company, 

Limited,  Cardiff         Dec.   11,1897 

24  Crosby,   A.,   New  Campbell  Collieries,  Limited,    Dundee, 

Natal,  South  Africa Aug.    7,  1897 

25  Davidson,  Louis,  8,  Burdon  Terrace,  Newcastle-upon-Tyne  Oct.    14,  1899 

26  DOUGLAS,  Benjamin.  Rhodesia  Exploration  and  Development 

Company,  Limited,  Main  Street,  Bulawayo,  Rhodesia, 

South  Africa Aug.     6,  189S 

27  Eccles,  Edward,  King  Street,  Newcastle-upon-Tyne  ...  Oct.    13,1894 

28  Edwards,  F.  H.,  Forth  House,  Bewick  Street,  Newcastle- 

upon-Tyne       ...         ...         ...         ...         ...         ...         ...  June  11,  18S7 

29  Ellam,  Albert  Spencer,  c  o  Shanghai  Race  Club,  Shanghai, 

China April25,  1S96 

30  Elliot,  Sir  George,  Bart.,  16,  Great  George  Street,  West- 

minster, London,  S.W.         ...         ...  April  2,  1898 

31  Fairless,  Joseph,  Mineral  Traffic  Manager,  North  Eastern 

Railway  Company,  Newcastle-upon-Tyne  ...         ...  June  10,  1899 

32  Ferguson,    C.     A.,    co    Robinson     Bank,     Johannesburg, 

Transvaal         July   14,  1896 

33  Foster,    T.    J.,    Coal    Exchange,    Scranton,    Pennsylvania, 

U.S.A Dec.    12,  1891 

34  Gibson,  James,  City  and  Suburban  Gold  Mining  Company, 

P.O.  1026,  Johannesburg,  Transvaal        Dec.     9,  1S99 

35  Gibson,    Thomas   William,    Bureau    of    Mines,    Toronto, 

Ontario.  Canada         ...         ...         June    8,  1901 

36  Gilbert,   William  J.,   Monarch  Gold   Mining   Company, 

Gullewa.  cia  Yalgoo,  Murchison,  Western  Australia   ...  Dec.    10,  189S 
37*Graham,  John,  Findon  Cottage,  Sacriston,  Durham           ...             Oct.      9,  1897 
'38  Greoson,  Jesse,  Australian  Agricultural  Company,  New- 
castle, New  South  Wales     Aug.     6,1898 

39  Griffix,  Noel,  Geelong  Gold  Mines,  Gwanda,  Matabeleland, 

South  Africa Feb.   13,  1S97 

40  Gue.T.  R.,  P.O.  Box  520,  Halifax,  Nova  Scotia       Feb.  15,  1896 

41  Gummerson,   James  M.,  29,   Luther  Strasse,  Berlin,    W., 

Germany  June  10,  1S99 

42  Guthrie,   R,e<jinald,   Neville    Hall,    Newcastle-upon-Tyne 

(Treasurer,  Member  of  Council) Aug.    4,1888 

43  Hailes,   Alfred   G.,   Sejooah   Colliery,    Katras,    District 

Manbhoom,  Bengal,  India   ...         ...  ...         ...         ...  Aug.    5,  1S99 

44  Hamilton,    William,    Jun.,    c.o    The    William    Hamilton 

Manufacturing     Company,      Limited,      Peterborough, 

Ontario,  Canada  ...         ...         ...         Dec.    10,  1S9S 

45  Haswell,     William     Spence,     47.     Esplanade,    Whitley, 

R.S.O.,  Northumberland      April  13,  1901 

46  Hedley,  J.  Hunt,  John  Street,  Sunderland  ...         ...         ...  June  13,  1891 

47  Heeley,  George,  61,  Kyle  Park,  Uddingston,  near  Glasgow  Dec.   14,  1895 

48  Henderson.  ('.  W.  C.,  The  Riding,  Hexham  Dec.     9,1882 
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49  Hknzell,  Robert,  Northern  Oil  Works,  Newcastle-npon 

Tyne 

50  Htldred,  Willows,  25,  Melgund  Road,  Highbury,  London 

N 

51  HoDGETTS,  Arthur,  c/o  A.  H.  Thornton,  116,  Church  Hill 

Road,  Hands  worth,  Birmingham  ... 

52  Hodgson,  Albert,  c/o  William  Denby,  Broadstones  House, 

Bingley,  Yorkshire    ... 

53  Holland,  Williamson,  36,  Orchard  Terrace,  Rochdale  Road, 

Heywood,  Lancashire  

54  Holliday,  Henry,  Consett  Iron  Company,  Limited,  Black- 

hill,  Co.  Durham 

55  Hopper,  J.  I.,  Wire  Rope  Works, Thornaby-upon-Tees 

56  Humphreys-Da  vies,  G..8,  Laurence  Pountney  Hill,  Cannon 

Street,  London,  E.C.  ... 

57  Hunter,  C.  K.,  Selaby  Park,  Darlington        

58  Innes,   Thomas  Snowball,  Crown  Chambers,   Side,  New- 

castle-upon-Tyne 

59  James,  Henry  M.,  Colliery  Office,  Whitehaven        

60  Jeans,  J.  Stephen,  165,  Strand,  London,  W.C 

61  Jeffrey,  Joseph  Andrew,  c/o  The  Jeffrey  Manufacturing 

Company,  Columbus,  Ohio,  U.S.A. 

62  Jeffries,  Joshua,  Greta  Collieries,  Greta,  New  South  Wales 
63*JbiCEY,  James  John, Heathtield, Sydenham  Hill,London,S.E. 

64  Kidson,  Arthur,  c/o  Glaholm  and  Robson,  Limited.  Rope 

Manufacturers,  Sunderland 

65  Kirkby,    William,   c/o    H.    C.    Embleton,   Central    Bank 

Chambers,  Leeds 

66  Kirkup,  Frederic  0.,  Langley  Park,  Durham  

67  Krohn,  H.  A.,  103,  Cannon  Street,  London,   E.C 

68  Lamb,  Edmund  George,  Borden  Wood,  Liphook,  Hants.  ... 

69  Lishman,   George    Percy,    Bunker    Hill,   Fence   Houses, 

Co.  Durham     ...         ...         ...         

70  Loevy,  J.,  P.O.  Box  778,  Johannesburg,  Transvaal 

71  Lorenz,  Theodor,  Mundsburgerbriicke,  No.  26,  Hamburg, 

Germany 

72  Lumsden,  John  Alder,  Rewah  State  Collieries,    Umaria, 

C. P.,  India      

73  Macleod,    Peter    Joseph,     Technical     School,     Hobart, 

Tasmania 

74  Marshall,  P. ,  College  and  Grammar  School,  Auckland,  New 

Zealand 

75  Meiklejohn,  J •  ...     ' 

76  Newbery,  Frederick,  230,  Camden  Road,  London,  N.W.... 

77  Palmer,   A.    M.,    Newbrough    Lodge,   Fourstones,   North- 

umberland 

78  Pavitt,  Harold  Hastings,  Greymouth,  New  Zealand 

79  Perkins,  Charles,  Middleton  Hall,  Belford,  Northumber- 

land     v.         ...         ...         ...         

80*Pickup,  P.  W.  D.,  Rishton  Colliery,  Rishton,  near  Blackburn 
81  Pringle,  John,  c/o  Russo-Chinese  BankrNewehwang,  China 
S2*Proctor,  John  H.,  29,  Side,  Newcastle-upon-Tyne 

83  Ridley.  J.  Cartmell,  1,  Bentinck  Terrace.  Newcastle-upon- 

Tyne       

84  Ridley,  Viscount,  Blagdon,  Northumberland  


Date  of  Election 
ami  of  Transfer. 

April  11, 

1891 

J  une    9, 

i 

1900 

Oct.      9, 

1897 

Feb.    13, 

1897 

Feb.   13, 

1897 

Feb.    12, 
Dec.     8, 

1898 
1888 

i 

Oct.      8, 
April  27, 

1892 
1895 

Dec.    10, 

1898 

June  10, 
April   2, 

1893 
1898 

Dec.    11, 
Dec.    10, 
Oct.    10, 

1897 
189S 
1891 

April   8, 

1899 

April  2, 

S.  April   9, 

A.M.  April 23, 

Oct.    14, 

1898 
1892 
1896 
1893 

Feb.    12, 

1398 

Aug.     4, 
June  13, 

1900 
1896 

June    9, 

1900 

Dec.    11, 

1897 

April  13, 

1901 

June  12, 
Aug.    6, 

1897 
1898 

April   2, 

1898 

Nov.  24, 
Feb.     9, 

1894 
1901 

Aug.     6, 
Feb.   12, 
Feb.   13, 
June     S, 

1892 
1898 
1897 
1889 

Feb.    11, 
Feb.   10, 

1893 

1883 
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85  RlTSON,  J.  Rim.ky.  Uurnhope  Colliery.  Lanchester  ... 

S6  Robinson,  John  Walton,  6,  (Hailstone  Terrace,  Gateshead- 
upon-Tyne       ...         ...         

87  ROBINSON,  Walter  Francis,  Greyn.outh,  New  Zealand    ... 

88  Robson,  Henry  Natjnton,   Grosvenor  Club,   Bend  Street, 

Loudon,  W.      ...         ...         ...         ...         ...         .  . 

89  RoGBBSON,  John  E.,  Oswald  House,  Durham 

90  Rosen,    John,    Tenth    Avenue,    Clarence    Road,    Durban, 

Natal,  South  Africa  ... 

91  Saunders,  G.  B. .  Saunders,  Todd  and  Company,  Maritime 

Buildings,  King  Street,  Newcastle-upon-Tyne   ... 

92  Scott,    John  Henry,     1157,  Burnaby   Street,  Vancouver, 

British  Columbia 

93  Scott,  John  Oliver,  The  Glebe,  Riding  MiU-upon-Tyne 

94  Searle,    John    Thomas     Luxton,     The     Cottage,    Eden, 

Minster,  Thanet 

95  Sherlaw,  James  Linn,   17,  Ellerker  Gardens,  Richmond, 

Surrey  ... 

96  Sjogren.  Hj.,  Osmo-Nynas,  Sweden   ... 

97  Smith,  C.   A..  23,   Rectory  Terrace,  Gosforth,   Newcastle- 

upon-Tyne 

98  Snowball,   Francis   John,   Seaton    Burn  House,   Dudley, 

Northumberland 

99  Steuart,  Douglas  Stuart-Spens,  c,o  A.  0.   Chudleigh,  54, 

Old  Broad  Street,  London,  E.C 

100  Stewart,  Samuel,  16,  Great  (Jeorge  Street,  Westminster, 

London,  S.  W.  ;  and  Parkhurst,  Park  Road,  Wallington, 
Surrey  ... 

101  Stokes,  H.  G,   Silver  Spur  Silver  Mines,  Texas,  via  Stan- 

thorp?,  Queensland,  Australia 

102  Stowell,  William,  11,  Queen  Street,  Newcastle-upon-Tyne 

103  Strange, Harold  Fairbrother,  Johannesburg  Consolidated 

Investment  Company,  Limited,  P.O.  Box  590,  Johannes- 
burg, Transvaal 

104  Swinburne,  U.  P.  

105  Thus,  Erling  Einar,  Prindsens  Gd.   No.   4,   Christiania, 

Norway 

106  Thompson.  Oswald.  Hendon  Lodge,  Sunderland      

107  Todd,  James.  West  View  House.  Durham 

108  Tunnington,  Albert,  Colonia,   Limited,   Moodie's  Creek, 

near  Barberton,  Vaal  River  Colony,  South  Africa 
■109  Turner,  Basil  William,  40,   Collins   Street,   Annandale, 
Sydney,  New  South  Wales  .. 

110  Turner,  Charles  Edward,  Kohikohi  Company,  Murchison, 

via  Nelson,  New  Zealand     ... 

111  Wall,  G.  Young,  Halmote  Court  Office,- New  Exchequer 

Building,  Durham     .. 

112  Walmesley*,   Oswald,   2,   Stone  Buildings,  Lincoln's  Inn, 

London,  W.C. 

113  Warren,  Henry*  B.,  Vancouver,  British  Columbia... 

114  Watson,  Arthur.  Moor  House,  Whalton,  Northumberland 

115  Weatherburn,    John,    Meynell    House,    Rowlands    Gill, 

Newcastle-upon-Tyne 

116  Wesley,  W.    H.,   Sen.,   The  Anchor  Tin  Mine,    Limited, 

Lottah,  Tasmania 

117  Whitehead.  THOMAS,  Brindle  Lodge,  near  Preston,  Lanca- 

shire 

118  Williams,  Thomas  J.,   Colebrook  Copper  Mine,  Orrville, 

Tasmania 

119  Wilson,  Anthony,  Thornthwaite,  Keswick,  Cumberland... 


Date  of  Election 
and  of  Transfer. 

S.  April  11,  1891 
A.M.  Aug.     3,  1895 

Dec. 

April 

12, 

2, 

1896 
1898 

Dec. 

June 

12, 

8, 

1896 
1895 

Dec. 

10, 

1898 

Jan. 

19, 

1895 

Aug. 
Dec. 

5, 

11. 

1899 
1897 

Feb. 

1L 

1S99 

April 

25, 

1S96 

Dec. 

8, 

1894 

Dec. 

12. 

1891 

June 

10, 

1899 

Feb.  12,  1898 

Dec.  11,  1897 
June  11,  1898 


Dec.  11,  1897 
Aug.  4,  1894 

Aug.  6,  1898 
June  10,  1899 
Aug.  6,  1892 

Oct.   9,  1897 

Feb.'  13,  1897 

Aug.  6,  1898 

Nov.  24,  1894 

June  8, 1895 
June  12,  1897 
Oct.  13,  1894 

Oct.  13,  1894 

Dec.  11,  1897 

June  12,  1897 

April  2,  1898 
Feb.  10,  1900 
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LIST    OK    MEMBERS. 


l'20*Woon,  Arthur  Nicholas  Lindsay,  The  Hermitage,  Chester- 
Le-Street 

121  Wbightson,     Wilfrid     Ingram,     Crandington     Colliery, 

Northumberland         ...         ...         

122  Yates,  Frederick  Bl\keley.  2,  Mount  street,  Manchester 


ASSOCIATES. 

1  Aelfort,  E.  A.,  S9,  Dodworth  Road,   Barnsley,   Yorkshire 

2  Archer,  M.  W.,  High  Priestfield,  Lintz  Green,  Co.  Durham 


3  Barker,  John  Dunn,  John  Street,  Meadowfield,  Durham  .. 

4  Battey,  THOMAS,  Percy  Terrace,  Backworth  Colliery 

5  Bayldon, Harold  Cresswell,  c  o  Beehuanaland  Exploration 

Company,  Limited,  Bulawayo,  Rhodesia,  South  Africa 

6  Beckett,  James,  16,  Church  Street,  Dunston-upon-Tyne   ... 

7  Bell,  John,  Wardley  Colliery.  >\e\vc;istle-upoD-Tyne 

8  Bell,  Thomas,  White   Lea   Colliery,    Crook,    H.S.O.,   Co. 

Durham 

9  Bell,  W.  Ralph,  Wearmouth  Colliery,  Sunderland 

10  Bewick,  George,  Dudley  Colliery,  Northumberland 

11  Booth,  F.  L.,  Ashington  Colliery,  Morpeth 

12  Bowes,  Thomas.  Pontop  House,  Annrield  Plain,  R.S.O, 

13  Bowman,  Frank,  Ouston  Colliery  Office,  Chester  de-Street, 

Co.  Durham    ... 

14  Brown,    Robert   0.,    Elswick    Collieries,   Newcastle-upon- 

Tyne     

15  Calland,  Robert,  East   Hedley  Hope  Collier}*,  Tow  Law, 

R.S.O.,  Co.  Durham...         .-..         "      

16  Carroll,    John,    Newfield   House,  Newfield,    Willington, 

Co.  Durham     ... 

17  Clark,  Thomas,  Diptou  Colliery,  Lintz  Green  Station 

18  Clifford,  E.  Herbert 

19  Clough,  John,  1,  Melton  Terrace,  Seaton  Delaval  Colliery, 

R.S.O.,  Northumberland 

20  Cockburn,    Edmund,  High    Street,  Boosbeck,   Skelton-in- 

Cleveland,  Yorkshire 

21  Cockburn,  Evan,  Page  Bank  Colliery,  via  Spennymoor,  Co. 

Durham 

22  Corbett,  Vincent,  2,  Grey  Terrace,  Ryhope,  via  Sunderland 

23  Cowx,   H.   F.,   Thornley  Collieries,   via    Trimdon    Grange, 

R.S.O 

24  Crown,  William  ...         

25  Dakers,  John,  32,  South  Street,  Brandon  Colliery,  Durham 

26  Danskin,    Thomas,    Springwell    Colliery,   Gateshead-upon- 

Tyne      

27  Davis,    James    E.,    South    Medomsley    Colliery,    Dipton, 

R.S.O.,  Co.  Durham  

28  Davison,  Francis,  37,  Hedley  Hill  Terrace,  Waterhouses, 

Co.  Durham    ... 

29  Daykin,   George,   116,   High  Gurney   Villa,  near  Bishop 

Auckland 

30  Denton,      John.      Montgomery      Chambers,      Hartshead, 

Sheffield  

31  Ditmas,  Francis  Ivan  Leslie,  Nuneaton 

32  Dorm  and,  R.  B.,  Cambois  House,  Cambois,  Blyth  ... 


Date  of  Election 
unci  ..f  Transfer. 

.July  14,  1896 

Dec.  9,  1899 

June  11,  1898 


Date  of  Election 
and  of  Transfer, 
s.  April  14,  1894 
A.  .Aug.  4,  1900 
S.  June  8,  1895 
A.  Aug.  4,  190U 

Aug.  6,  1899 
Oct.  13,  1894 
S.  April  2,  1898 
A.  Aug.  3,  1901 
Oct.  8,  1S98 
Feb.  8,  1890 

Aug.  6,  1898 
Oct.  13,  1894 
April  10,  1897 
S.  Feb.  10,  1894 
A.  Aug.  4,  1900 
Feb.  13,  1892 

June  8,  1895 
S.  Oct.  S,  1892 
A.  Aug.  3,  1895 


June  11,  189S 


Feb. 

Oct. 
S.  Oct. 
A.  Aug. 

Feb. 

Dec. 

Aug. 

June 

April 

April 

Aug. 
Dec. 
Feb. 
Feb. 

s  fuly 

S.  June 

A.  Aug. 

June 

Dec. 


12,  1898 
11,  1890 

13,  1894 
6,  1898 

13,  1897 
11,  1897 

5,  1S93 

11,  1898 

14,  1S94 
14,  1894 

5,  1899 

10,  1898 

12,  1898 

12,  189S 

14,  1896 

21,  1894 

4,  1900 

11,  1898 
9,  1893 


LIST    OF    MEMBERS. 
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Date  of  Election 
and  of  Transfer. 

33  Draper,  William,  Silksworth  Colliery,  Sunderland          ...  Dec.    14,  1889 

34  Dtjnnett,   Samuel,   "20.  Hambledon  street,  Birth,  North- 

umberland      ...         ...         ...         ...         ...          ...         ...  June     8,  1895 

."..")  Eltrixgham,  G,  Eltringham  Colliery,  Prudhoe-upon-Tvne, 

R.S.O Dec.     8,  1894 

36  Elves,  Edward.  Middridge  Colliery,  Heighington,  R.S.O., 

Co.  Durham     ...          ...         ...         ...                                 ..  June  13,  1896 

37  Emmebson,  George.  Brandon  Colliery,  near  Durham          ...  Oct.      8.  189S 

38  Falcon,    Michael,    33,    Bute     Street,     Treorchy,    South  S.  Oct.    13,  1894 

Wales A.  Aug.     4,  1900 

39  Fawcett.  Edward,  Middle  Street.  Walker-upon-Tyne       ...  June  11,  1892 

40  Fewster,  Johs,  4,  Belgrave  Terrace,  Felling,  R.S.O.,  Co. 

Durham            Feb.    13,  1897 

41  Finney,  Joseph,  Elswick  Collieries.  Newcastle-upon-Tyne  Aug.     6,  1898 

4-2  Gordon",  George  Stoker,  Louisa  Terrace,  West  Stanley  ...  Feb.    15,  1896 

43  Greene,  Charles  ('.,   Eston  Mines,  near  Middlesbrough-  S.  Feb.    15,  1S96 

upon-Tees         A.  Aug.     3,  1901 

44  Hampsox,     Alexander,     St.     Helen's     Colliery,     Bishop 

Auckland         Feb.    12,  1898 

45  Haxdyside,  William,  Jun.,  4,  Brandling  Terrace,  Felling  - 

upon-Tyne       June  12,  1897 

46  Hare,  George,  Seghill  Colliery,  Northumberland Feb.    12,  1S98 

47  Harle,  R.  A.,  Wallsend  Colliery,  Wallsend-upon-Tyne     ...  April  14,  1S94 
4S  Hedley,  A.  M.,  Medomsley,  R.S.O.,  Co.  Durham Nov.  24.  1894 

49  Henderson",  William,  Wheatlev  Hill  Colliery,  via  Trimdon 

Grange...         ..:         ...         ...         ...         ...         ...         ...  Aug.     5,  1893 

50  Herriotts,   Joseph  George,  15   Gladstone   Terrace,  Bin- 

chester,  Co.  Durham             April  28,  1900 

51  Herrox,  Edward,  Holly  Terrace,  Stanley,  R.S.O Feb.    15,  1S96 

52  Heslop,  William,  Hunwick.  Willington,  Co.  Durham      ...  Oct.      8,  1898 

53  HOBSON,  Moses,  Hartley  House,  Coundon,  Bishop  Auckland  Aug.     5,  1893 

54  Horxsby,   Demster,   Lumley  Thicks,    Fence    Houses,   Co. 

Durham           Feb.    12,  1898 

55  Howe,  James,  Jun. ,    East    Cross    .Street,   Langley   Park, 

Durham           Feb.   11,  1S99 

56  Hughes,  James  Nicholsox,   Hedley  Hill  CollierY,  Water- 

houses,  Co.  Durham Feb.    12,1898 

57  Hcxter.  A.,  193,  Stephenson  Street,  South  Shields            ...  Feb.   13,  1897 

58  Hunter,    Christopher,    Cowpen    Colliery    Office,    Blyth, 

Northumberland        ' Dec.    10,  1892 

59  James.  Alexander  A.,  Croxdale,  near  Durham        June  10,  1893 

60  Jeffery,  Albert  J.,  6,  Bowlbv  Street,  Houghton-le-Spring, 

R.S.O.,  Co.  Durham           " April  28,  1900 

61  Johnson,  James,  4,  Oswald  Terrace,   Castletown,  Sunder- 

land                Aug.    6,  1S98 

62  Johnson.  William.  Framwellgate  Moor.  Durham    ...         ...  Aug.     6,  1892 

63  Kearton,  Christopher,  Buckhill  Colliery,  Great  Broughton, 

Coekermouth,  Cumberland ...         ...  Aug.     5,1899 

64  Kellett,  Robert,  HoIIy  Moor  House,  Cockfield,  R.S.O.,  Co. 

Durham            Feb.   12,  1898 

65  King,  Fred..  1,  Shankhouse  Row,  Shankhouse,  near  Cram-  S.  Oct.      8,  1892 

lington,  Northumberland    ...         ...         ...         ...         ...  A.  Aug.    4,  1900 

66  Lightley.  John,  Dene  View  House,  Rosehill,  Willington- 

upon-Tyne       April  25,  1896 

67  Linday,  Robert,  3,  Sebastopol  Terrace,   Seaham  Harbour  Dec.      8,  1894 

68  McGowan,    Erxem-.    c/o   I  rriffith   &   Company,    14,    Royal  S.Oct.     13,  1894 

Arcade,  Newcastle-upon-Tyne        A.  Aug.    3,  1901 
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LIST    OK    MRMISKHS. 


69  MacKini.ay,  EDWARD,  "20,  Fourth  Street,  Heworth  Village, 

Felling,  R.S.O.,  Co.  Durham 

70  ManderSoN,   John   Tom,   20,  Donnison   Street,   Dunston- 

upon-Tyne 

71  Marr,     JOSEPH,     Chopwell,     Lintz     Green,     lt.S.O..    Co. 

Durham 
7*2  Mark,  James  Heppell,  Etherley  Grange  Colliery,  Bishop 
Auckland 

73  Marshall,  John,   109,  Manchester  Road,  Tyldesley,  near 

Manchester 

74  Mason,     Benjamin,     Burnopfield     Colliery,     Burnopfield, 

R.S.O.,  Co.  Durham 

75  Melville,    John    Thomas,    9,    Regent    Road,    Gosforth, 

Newcastle-upon-Tyne 

76  Milburn,  William,  Birtley  White  House,  near  Chester-le- 

Street    ..  ...         ...         

77  Miller,  J.  H.,  South  Hetton,  Sunderland     

78  Minto,  George  William,  Perkins  Ville,  Chester-le-Street 

79  Morland,    Thomas,    24,    Langley    Street,    Langley    Park, 

Durham 

80  Morson,  Farrer  William,  Glenholm,  Crook,  R.S.O.,  Co. 

Durham 

81  Naisbit,  John,  No.  48,  Tudhoe  Colliery,  Spennymoor 

82  Nisbet,    Norman,    Harraton     Colliery,    Chester-le-Street, 

Co.  Durham     ...         ...         ..  ...  ...         

83  Owen,    William    Rowland,    32,    Duke    Street,    Millom, 

Cumberland     ...         

84  Parkinson,  W. ,  6,  Ivy  Terrace,  South  Moor,  Chester-le-Street 

85  Pedelty,  Simon,  Littletown  Colliery,  Durham 

86  Peterkin,   John  Alexander,   13,   Swinley  Road,  Wigan, 

Lancashire 

87  Peel,  J.  W.,  Orchard  House,  Escombe,  Bishop  Auckland  ... 

SS  Pratt,  G.  Ross,  Springwell  Colliery,  Gateshead-upon-Tyne 

89  Proctor,  Thomas,  Woodhorn  Colliery,  Morpeth     

90  Ramsay,  John,  Tursdale  Colliery,  Ferryhill 

91  Ramsay,  J.  G.,  Page  Bank  Colliery,  via  Spennymoor,   Co. 

Durham 

92  Raw,  John,  Hunwick,  Willington,  Co.  Durham        

93  Richardson,  Nicholas,  South  Ashfield,    Newcastle-upon- 

Tyne     

94  Ridley,  George  D.,  Tudhoe  Colliery,  Spennymoor 

95  Rivers,  John,  Bow  Street,  Thornley  Colliery,  Durham     .. 

96  Robson,   William,    Jim.,   Byers   Green   Collieries,   Bishop 

Auckland  ...         ...  ..     .     ... 

97  Rochester,  William,  Jun.,  Ryton  Barmoor,  Rvton-upon- 

Tyne      " 

98  Sample,   J.   B.,    Beamish   Colliery,   Pit   Hill,    R.S.O.,  Co. 

Durham 

99  Saner,  Charles  B.,  Rietfontein  "A,"  Limited,  per  Private 

Bag,  Johannesburg,  Transvaal 

100  Severs,  Jonathan,   Stanley,  R.S.O.,  Newcastle-upon-Tyne 

101  Simpson,  Nelson  Ashbridge,  Bradley  Hall,  Wylarn-upon- 

Tyne 

102  Snowdon,  Thomas,  Jim.,  Oakwood,  Cockfield,  R  S.O.,  Co. 

Durham  ...  ...  ...  ...  ...  

103  Southern,  Stephen,  Heworth  Colliery,  Felling,  R.S.O.,  Co. 

Durham  ...         ...         


Date  of  Election 

and  of  Transfer. 

June  1 1, 

1 892 

Feb.  13, 

1897 

Oct,  13, 

1900 

Feb.  13, 

1897 

Feb  12, 

1898 

April  11, 

1S91 

April  8, 

1899 

June  8, 

1895 

Dec.   8, 

1894 

Oct.  10, 

1891 

Feb.  11, 

1899 

Aug.  4, 

1900 

April  27, 

1895 

s. 

Nov.  24, 

1894 

A. 

Aug.  3, 

1901 

Feb.  12, 

1898 

June  13, 

1891 

Dec.  10, 

1892 

S 

June  12, 

1897 

A 

Aug.  3, 

1901 

S. 

Aug.  4, 

1894 

A. 

Aug.  4, 

1900 

June  8, 

1895 

Oct.  13, 

1894 

April  27, 

1895 

Dec.  10 

1892 

Aug.  5, 

1899 

S. 

Dec.  12, 

1896 

A. 

Aug.  3, 

1901 

Feb.  8, 

1890 

Feb.  9, 

1895 

S. 

June  11, 

1892 

A 

Aug.  3, 

1895 

Dec.  10, 

1898 

S 

Jan.  19, 

1895 

A 

Aug.  4, 

1900 

April  10, 

1897 

S 

June  8, 

1895 

A 

Aug.  4, 

1900 

S 

Aug.  1, 

1891 

A 

Aug.  7, 

1897 

S. 

June  12, 

1897 

A 

Aug.  3, 

1901 

S. 

Dec.  14, 

1S95 

A 

Aug.  3, 

1901 

LIST   OF   MEMBERS. 


ills. 


104  Stokoe,  James,    Ravensworth   Colliery,  Low  Pell,  Gates- 

head-upon-Tyne 
]().".  Stokoe,  John  George,  Coalburn,  Eepscotfc,  Morpeth 
100  Swallow,  Ralph  Storey,  Langley  Park  Colliery,  Durham 
107  Swallow,    W.    A.,   Tanfield    Lea    Tantobie,    R.S.O.,  Co. 

Durham 

105  Tarp.uck,  Harold,  Ryhope  Colliery,  near  Sunderland 

109  Thompson,  Joseph,    North   Biddick   Colliery,   Washington 

Station,  Co.  Durham  ...  ...  ... 

110  TURNER,    GEORGE,    Tindale    Terrace,    Roachburn    Colliery, 

Brampton  Junction,  Carlisle 

111  Urwin,  John,  Inkerman  House,  Usworth  Colliery 

112  Wainwright,  William,  Heworth  Colliery,  Felling,  R.S.i ).. 

Co.  Durham     ...         

113  WATSON,  Thomas,  East  Hedley  Hope,  Tow  Law,  R.S.O.  ... 
11-1  WlDDAS,  Frank,  Shiremoor,  Northumberland 

115  Willis,     Henry    Stevenson,     Lead    Company's     Office, 

Middleton-in-Teesdalc,  by  Darlington 

116  Wilson.  R.  G.,  Pelton  Colliery,  Chester-le-Street     


Date  of  Election 
aud  of  Transfer. 

Nov.  24,  1894 

Dec.      !»,  I  Mm 

Dec.     9,  1899 

S.  Dec.     9,  1893 

A.  Aug.    3,  1901 

Feb.   15,  1896 

April  S,  1893 
June  8,  1895 
Feb.   15,  1S96 


April  2,  1898 
Aug.  3,  1895 
Dec.  8,  1900 
S.  Feb.  13,  1892 
A.  Aug.  4,  1900 
Aug.     6,  1892 


STUDENTS. 

1  ARMSTRONG,   William,  Jun.,  Cramlington  Collieries,  Northum- 

berland   

2  Bell,  William,  19,  East  Parade,  Newcastle-upon-Tyne 

3  Borrow,  Frank  Kendall,  38j  Nevern  Square,  London,  S.  W. 

4  Burne,    Cecil    A.,    Copiapo    Mining    Company.   Copiapo, 

Chile,  South  America 

5  C'liye,  Robert,  Langley  Park  Colliery,  near  Durham 

6  Coxon,  William  B.,  Langley  Park  Colliery,  Durham 

7  Crofton,  Charles  Arthur,  2,  South  View,  St.  Helen's,  Bishop 

Auckland 


Date  of  Election. 

June  11,  189S 

Feb.    13,  1897 
Oct.      8,  1898 

Aug.      4,  1894 

Feb.    10,  1900 
.  Feb.    12,  1898 

Dec.    10,  1898 


8  Dixon,   George,    East   Hetton   Colliery   Office,  Coxhoe  Bridge, 

Co.  Durham ...  June  13,  1S96 

9  Dixon,  George,  Seghill  Colliery,  Seghill,  Northumberland        ...  Feb.     9,  1901 


10  Eddowes,  Hugh   M.,    co  Standard  Bank  of  South  Africa,  Cape 

Town,  South  Africa  Oct. 


8,  1S98 


11  Glass,   Robert  William,  Craigielea,   Whickham,   R.S.O.,   Co. 

Durham         June  10,  1899 

12  Greenwell,  Alan  Leonard  Stapylton,  South  Durham  Colliery, 

Eldon,  Bishop  Auckland Oct.  8,1898 

13  Hall,  Joseph  Percival,  Edmondsley  Colliery,  Chester-le-Street  Oct.  9,  1897 

14  Harbit,  William  Denham,  32,  High  Street, Wallsend-upon-Tyne  Dec.  10,  1898 

15  Heaps,  Christopher,   12,  Richmond  Terrace,  Gateshead-upon- 

Tyne  ...          Feb.  10,  1900 

16  Holliday,  Norman  Stanley,  Langley  Grove,  Durham April  10,  1897 

17  Jacobs,  Lionel  Asher,  3,  Thornhill  Park,  Sunderland    ...         ...  Aug.  4,  1900 

18  Jaeger,  Bernard,  9,  Brondesbury  Road,  London,  N.W.         ...  June  12,  1897 

19  Jay,  William  Clouston,  Greymouth,  New  Zealand        Feb.  9,  1901 

20  Jones,  Walter,  Thornley  Colliery  Office,  Thornley,  R.S.O.,  Co. 

Durham          Feb.  9,  1901 

21  Jones,  William,  Hamsteels  Colliery,  near  Durham          ...          .     Aug.  4,1894 
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LIST   OF   MEMBERS. 


GO   M  ai'Kim.w,  EDWARD,  20,  Fourth  Street,  Heworth  Village, 
Felling,  R.S.O.,  Co.  Durham 

70  MANDBR80N,   John    Tom,   20,  Donnison   Street,   Dunston- 

upon-Tyne 

71  Marr,     Joseph,     Chopwell,     Lintz     Green,    B.S.O..    Co. 

Durham 

72  Marr,  James  Eeppell,  Etherley  Grange  Colliery,  Bishop 

Auckland 

73  Marshall,  John,   109,  Manchester  Road,  Tyldesley,  near 

Manchester 

74  Mason,     Benjamin,     Burnopfield     Colliery,     Burnopfield, 

K.S.O.,  Co.  Durham 

75  Melville,    John    Thomas,    9,    Regent    Road,    Cosforth, 

Newcastle-upon-Tyne 

76  Milburn,  William,  Birtley  White  House,  near  Chester-le- 

Street    ..  ...         ...         

77  Miller,  J.  H.,  South  Hetton,  Sunderland     

78  Minto,  George  William,  Perkins  Ville,  Chester-le- Street 

79  Morland,    Thomas,    24,    Langley    Street,    Langley    Park, 

Durham 

80  Morson,  Farrer  William,  Glenholm,  Crook,  R.S.O.,  Co. 

Durham 

81  Naisbit,  John,  No.  48,  Tudhoe  Colliery,  Spennymoor 

82  Nisbet,    Norman,    Harraton     Colliery,    Chester-le-Street, 

Co.  Durham 

83  Owen,    William    Rowland,    32,    Duke    Street,    Millom, 

Cumberland     ...         ...         ...    ■     

84  Parkinson,  VV. ,  6,  Ivy  Terrace,  South  Moor,  Chester-le-Street 

85  Pedeltv,  Simon,  Littletown  Colliery,  Durham 

86  Peterkin,  John  Alexander,   13,   Swinley  Road,  Wigan, 

Lancashire 

87  Peel,  J.  W.,  Orchard  House,  Escombe,  Bishop  Auckland  ... 

88  Pratt,  G.  Ross,  Springwell  Colliery,  Gateshead-upon-Tyne 

89  Proctor,  Thomas,  Woodhorn  Colliery,  Morpeth     

90  Ramsay,  John,  Tursdale  Colliery,  Ferryhill 

91  Ramsay.  J.  G.,  Page  Bank  Colliery,  via  Spennymoor,   Co. 

Durham 

92  Raw,  John,  Hunwick,  Willington,  Co.  Durham        

93  Richardson,  Nicholas,  South   Ashfield,    Newcastle-upon- 

Tyne      

94  Ridley,  George  D. ,  Tudhoe  Colliery,  Spennymoor 

95  Rivers,  John,  Bow  Street,  Thornley  Colliery,  Durham     .. 

96  Robson,   William,   Jim.,   Byers   Green   Collieries,   Bishop 

Auckland  ...         ...  ..     -     ... 

97  Rochester,  William,  Jun.,  Ryton  Barmoor,  Rvton-upon- 

Tyne     " 

98  Sample,   J.   B.,    Beamish   Colliery,   Pit   Hill,    R.S.O.,  Co. 

Durham 

99  Saner,  Charles  B.,  Rietfontein  "A,"  Limited,  per  Private 

Bag,  Johannesburg,  Transvaal 

100  Severs,  Jonathan,   Stanley,  R.S.O.,  Newcastle-upon-Tyne 

101  Simpson,  Nelson  Ashbridoe,  Bradley  Hall,  Wylam-upon- 

Tyne      

102  Snowdon,  Thomas,  Jun.,  Oakwood,  Cockfield,  R  S.O.,  Co. 

Durham  ...  ...  ...  ...  ...  

103  Southern,  Stephen,  Heworth  Colliery,  Felling,  R.S.O.,  Co. 

Durham 


Date  of  Election 
and  of  Transfer. 

June  11,  1892 

Feb.  13,  1897 

Oct.  13,  1900 

Feb.  13,  1897 

Feb  12,  1898 

April  11,  1891 

April  8,  1899 

June  8,  1895 
Dec.  8,  1894 
Oct.  10,  1891 

Feb.  11,  1899 

Aug.  4,  1900 
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105  Stokoe,  John  George,  Coalburn,  Hepscott,  Morpeth 

106  Swallow.  Ralpb  Storey,  Langley  Park  Colliery,  Durham 

107  Swallow,    W.    A..    Tanfield    Lea    Tantobie,    R.S.O.,   Co. 


Date  of  Election 
,  _  .    _  _  _,  and  of  Transfer. 

104  Stokoe,  James,    Ravensworth   Colliery,  Low  Fell,  Gates- 

head-upon-Tyne  ...         ...         ...         ...         ...         ...  Now  24   1894 

Dec.     <)]  1899 

Dec.     !),  1899 

S.   Dec.      !),  1893 

Durham  A.  Aug.    3,  1901 

108  Tarbuck,  Harold,  Ryhope  Colliery,  near  Sunderland       ...  Feb.   15,  1896 

109  Thompson,  Joseph,   North   Biddick   Colliery,  Washington 

Station,  Co.  Durham  ...  April    8.  1S93 

110  Turner,    George,   Tindale   Terrace,    Roachburn    Colliery, 

Brampton  Junction,  Carlisle  ...         ...         ...         ...  June    8,1895 

111  Urwin,  John,  Inkerman  House,  Usworth  Colliery Feb.   15,  1S96 

112  Wahjwright,  William,  Heworth  Colliery,  Felling,  R.S.O., 

Co.  Durham April    2,1898 

113  Watson,  Thomas,  East  Hedley  Hope,  Tow  Law,  R.S.O.  ...  Aug.     3,  L895 

114-  Widdas,  Frank,  Shiremoor,  Northumberland          Dec.      8,  1900 

113  Willis,     Henry     Stevenson,     Lead     Company's     Office,  S.  Feb.    13,  1892 

Middleton-in-Teesdale,  by  Darlington      ...     '                ...       A.Aug.     4,1900 
116  Wilson,  R.  C,  Fell  on  Colliery,  Chester  de-Street     Auo\     6.1892 
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1  Armstrong,   William,  Jun.,  Cramlington  Collieries,  Northum- 

berland   June  11,  189S 

2  Bell,  William,  19,  East  Parade,  Newcastle-upon-Tyne Feb.    13,  1897 

3  Borrow,  Frank  Kendall,  38,  Nevern  Square,  London,  S.  W.      ...  Oct.  8,1898 

4  Burne,    Cecil    A.,    Copiapo    Mining    Company,   Copiapo, 

Chile,  South  America         ...         ...         ...         ...         ...         ...  Aug.     4,  1894 

5  Clive,  Robert,  Langley  Park  Colliery,  near  Durham      Feb.  10,  1900 

6  Coxon,  William  B.,  Langley  Park  Colliery,  Durham      Feb.  12,  1898 

7  Crofton,  Charles  Arthur,  2,  South  View,  St.  Helen's,  Bishop 

Auckland       Dec.  10,  189S 

8  Dixon,   George,   East   Hetton   Colliery   Office,  Coxhoe  Bridge, 

Co.  Durham ...  June  13,  1S96 

9  Dixon,  George,  Seghill  Colliery,  Seghill,  Northumberland         ...  Feb.  9,1901 

10  EddOWES,  HUGH   M.,    q/o  Standard  Bank  of  South  Africa,  Cape 

Town,  South  Africa            Oct.  8,  1S98 

11  Glass,   Robert  William,   Craigielea,   Whickham,   R.S.O.,   Co. 

Durham         June  10,  1899 

12  Greenwell,  Alan  Leonard  Staptlton,  South  Durham  Colliery, 

Eldon,  Bishop  Auckland Oct.  8,1898 

13  Hall.  Joseph  Percival,  Edmondsley  Colliery,  Chester  de-Street  Oct.  9,  1897 

14  Harbit,  William  Demiam,  32,  High  Street, Wallsend-upon-Tyne  Dec.  10,  1898 

15  Heaps,  Christopher,   12,  Richmond  Terrace,  Gateshead-upon- 

Tyne  ...          Feb.  10,  1900 

16  Holliday,  Norman  STANLEY,  Langley  Grove,  Durham April  10,  1897 

17  Jacobs,  Lionel  Asher,  3,  Thornhill  Park,  Sunderland Aug.  4,  1900 

18  Jaeger,  Bernard,  9,  Brondesbury  Road,  London,  N.W.         ...  June  12,  1897 

19  Jay,  William  Clouston,  Greymouth,  New  Zealand        Feb.  9,  1901 

20  Jones,  Walter,  Thornley  Colliery  Office,  Thornley,  R.S.O.,  Co. 

Durham          Feb.  9,  1901 

21  Jones,  William,  Hamsteels  Colliery,  near  Durham          ...          .    Aug.  4,  1894 
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22  Kirby,  Matthew  Robson,  c/o  A.  L.  Stevenson,  Holywell  Hall, 

Durham 

23  Latimer,  Hugh,  South  Durham  Colliery,  Eldon,  Bishop  Auckland 

24  MacCregor,  Donald,  Seghill  Colliery.  Seghill,  Northumberland 

25  MacGregor.  James  Malcolm,  Cowpen  Colliery  Office,  Blyth    ,.. 
'Jo'  Marlkv,  FREDERICK    THOMAS,    Hebburn    Colliery,    Newcastle- 
upon-Tyne     ... 

27  Merivale,     Charles     Herman,     Togston    Hall,    Acklington, 

Northumberland      

28  Middleton,  H.  W.,  Trimdon  Grange  Colliery,  Trimdon  Grange, 

R.S.O.,  Co.  Durham 

29  Milburn,  Edwin  Walter,  7,  Collingwood  Terrace,  Newcastle- 

upon-Tyne     ... 

30  Milburne,  John  Etherinoton,  Collingwood  Street,  Coundon, 

Bishop  Auckland     ... 

31  Minns,  Thomas  Tate,  Jun. ,  No.  4  Herrington  Pit,  New  Herring- 

ton,  Fence  Houses  ... 
32 "Mitchell-Withers,  William  Charles,  c/o  Societa  Eritrea  Per 
le   Miniere  d'Oro,  Asmara,  Erythrea,  Red  Sea 

33  Murray,  Frank  Douglas,  Jumpers   Deep,  Limited,  P.O.   Box 

1056,  Cleveland  Station,  Johannesburg,  Transvaal    ... 

34  Musgrove,    William,    Throckley    Colliery     Office,    Throckley 

Colliery,  near  Newcastle-upon-Tyne 

35  Nesbit,  John  Straker,  Cramlington  Collieries,  Northumberland 

36  Oswald,    (George    Robert,    106,    Senhouse   Street,    Marypcrt, 

Cumberland  ... 

37  Parrington,  T.  E..  Hill  House,  Monkwearmouth 

38  Pearson,  Richard  Nash         

39  Raine,  Fred.  J.,  Wilfred  Street,  Birtley,  R.S.O.,  Co.  Durham.. 

40  Richardson,    Sydney,    Charlton   Villa,    Ovingham-upon-Tyne, 

Northumberland 

41  Robinson,    George   Henry,   Jun.,  Asturiana   Mines,    Limited, 

Corodorya,  Spain    ... 

42  Rogers,  John,  Coanwood,  near  Carlisle 

43  Roose,  Hubert  F.  G.,  Inglenook,  Dormans  Park,  East  Grimstead, 

Sussex 

44  Eutherford,  Thomas  Easton,  South  Derwent  Colliery,  Annfield 

Plain,  Co.  Durham... 

45  Sharpley,  Harold,  The  School  of  Mines,  Camborne,  Cornwall 

46  Simpson,  R.  R.,  11,  Haldane  Terrace,  Jesmond,  Newcastle-upon- 

Tyne    

47  Simpson,  Thomas   V.,  Heworth   Colliery,  Felling,  R.S.O.,  Co. 

Durham 

48  Stewart,  William,  Milnthorp  House,  Sandal,  Wakefield 

49  Stratton,  H.  S.,  Park  View,  Forest  Hall,  Newcastle-upon-Tyne 

50  Tate,  W.  O.,  Trimdon  Grange,  Co.  Durham  

51  Thornton,  Norman  M.,  Pelton  Colliery,  Chester-le-Street 

52  Tweddell,  John  Smith,  Sea  ton  Delaval  Colliery,  Northumberland 

53  Walker,  Jo'seph  Henry,  1,  Elms  North,  Sunderland 

54  Walton,  Arthur  John,  Seghill  Colliery,  Northumberland 

55  Welsh,    Arthur,     40,     Hall    Street,    New    Seaham    Colliery, 

Sunderland    ... 

56  Wilbraham,  Arthur  G.   B. ,   Mina  de  S.   Domingos,  Mertola, 

Portugal 

57  Wraith,  Alfred  Oseorn,  Moor  House,  Spennymoor,   R.S.O., 

Co.  Durham  ... 
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SUBSCRIBERS. 


1  Owners  of  Ashincton  Colliery,  Newcastle-upon-Tyne. 

2  Birtley  Ikon  COMPANY  (3),  Birtley. 

3  Bridgewater  Trustees  (2),  Bridgewater  Offices,   Walkden,  Bolton-le-Moors, 

Lancashire. 

4  MARQUESS  OF  Bute,  Bute  Estate  Offices,  Aberdare,  South  Wales. 

5  BUTTERKNOWLE  COLLIERY  COMPANY.  Darlington. 

6  Cowpen  Coal  Company,  Limited  (2),  F,  King  Street,  Newcastle-upon-Tyne. 

7  Earl  of  Durham  (2),  Lanibton  Offices,  Fence  Houses. 

8  Elswice  Coal  Company,  Limited,  Newcastle-upon-Tyne. 

9  Harton  Coal  Company,  Limited  (3),  Harton  Collieries,  South  Shields. 

10  Hetton  Coal  Company  (.">),  Fence  Houses. 

11  Joicey,  James,  and  Company,  Limited  (2),  Newcastle-upon-Tyne. 

12  Lambton  Collieries,  Limited  (2),  E,  Queen  Street,  Newcastle-upon-Tyne. 

13  Marquis    of    Londonderry  (5),   c/o   V.    W.    Corbett,   Londonderry   Offices, 

Seaham  Harbour. 

14  North  Brancepeth  Coal  Company,  Limited,  Crown  Street  Chambers,  Dar- 

lington. 

15  Owners  of  North  Hetton  Colliery  (3),  Fence  Houses. 

16  Ryhope  Coal  Company  (2),  Ryhope  Colliery,  near  Sunderland. 

17  Owners  of  Seghill  Colliery,  Seghill,  Northumberland. 

18  Owners   of   South   Hetton   and   Murton  Collieries  (2),  50,  John  Street, 

Sunderland. 

19  Owners  of  Stella  Colliery,  Hedgefield,  Blaydon-upon-Tyne. 

20  Owners  of  Throckley  Colliery,  Newcastle-upon-Tyne 

21  Owners  of  Victoria   Garesfield   Colliery,   Victoria    Garesfield    Colliery, 

Lintz  C4reen,  Co.  Durham. 

22  Owners  of  Wearmouth  Colliery  (2),  Sunderland. 

23  Wfstport  Coal  Company.  Limited  (2).  Manager,  Dunedin,  New  Zealand. 


ENUMERATION. 

August  3,  1601. 

Honorary  Members      28 

Members 880 

Associate  Members       122 

Associates             116 

Students               57 

Subscribers          23 

Total      ...  1,226 

Members  are  desired  to  communicate  all  changes  of  address,  or  any  corrections  or 
omissions  in  the  list  of  names,  to  the  Secretary. 
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MEMOIR  OF  EDWARD  PRITCHARD. 

Mr.  Edward  Pritchard  was  bom  at  Wrexham  in  September, 
1838.  When  under  thirty  years  of  age,  he  was  appointed  borough 
surveyor  of  Clitheroe  ;  two  or  three  years  later  lie  obtained  a 
similar  appointment  under  the  Bedford  Local  Board  ;  and  in  1870, 
he  was  appointed  borough  surveyor  of  Warwick. 

Mr.  Pritchard's  reputation  as  an  engineer  of  sanitary,  tram- 
way and  other  public  works  increased  to  such  an  extent  that  about 
twenty  years  ago  he  gave  up  his  appointment  at  Warwick  and 
commenced  independent  practice,  with  offices  in  Birmingham  and 
in  London.  Over  a  hundred  towns  in  Great  Britain  have  been 
provided  by  him  with  waterworks,  sewerage  or  tramways.  Hie 
Birmingham  and  Wolverhampton  Corporations  were  some  of  the 
many  public  bodies  which  sought  his  assistance  in  the  matter  of 
sewage  disposal.  Mr.  Pritchard  was  also  sent  for  to  Constanti- 
nople to  report  on  sewerage  works.  In  August,  1888,  he  went  to 
South  Africa,  having  been  retained  by  the  municipality  of  Cape- 
town to  report  upon  the  best  means  of  sewering  the  district  and 
disposing  of  its  sewage,  a  number  of  competitive  plans  having 
proved  unsatisfactory.  This  led  to  his  also  being  retained  by  the 
municipalities  of  Woodstock,  Claremont  and  Wynberg,  four 
important  districts  closely  adjoining  Capetown.  At  Kimberley,  he 
was  able  to  give  important  advice  to  the  authorities  on  the  question 
of  sewage  disposal ;  and  at  Johannesburg,  a  city  then  just  rising 
into  importance,  he  received  instructions  to  prepare  a  scheme 
which  should  supply  water  for  gold-washing  at  the  mines,  as  well 
as  for  domestic  purposes  in  the  town.  The  authorities  at  Pretoria 
also  retained  his  services,  and  the  waterworks  which  now  supply 
the  town  were  designed  by  him,  and  the  fittings  were  sent  from  this 
country  under  his  supervision.  A  water  company  at  Klerksdorp 
also  carried  out  under  his  advice  a  scheme  for  supplying  the  town 
from  a  point  in  the  Vaal  River  8  miles  distant. 

As  a  tramway  engineer  and  expert,  Mr.  Pritchard  was 
associated  with  many  notable  undertakings,  one  of  the  earliest  of 
these  enterprises  being  for  Magdeburg.  In  1880,  when  he  was 
acting  as  engineer  to  the  Birmingham  Central  Tramways  Com- 
pany (now  the  City  of  Birmingham  Tramways  Company),  he  took 
part,  with  Mr.  Joseph  Ivincaid,  in  designing  and  carrying  out  the 
cable  tramway.  The  Handsworth  line  was  reconstructed  on  the 
cable  system,  and  it  is  largely  due  to  the  care  and  skill  exercised 
by  Mr.  Pritchard  that  the  work  was  carried  out  in  such  a  way  that 
the  Handsworth  tramway  service  is  still  the  most  efficient  and 
profitable  in  the  city  and  neighbourhood.  During  its  construc- 
tion, the  subject  of  electric  traction  came  to  the  front,  and  the  then 
directors  of  the  Tramways  Company  having  decided  to  adopt  the 
accumulator  system  on  the  Bristol  Road.  Mr.  Pritchard  was 
retained  as  engineer  in  conjunction  with  Mr.  Kincaid.     The  old 
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broad-gauge  horse-tramway  was  taken  up,  and  a  line  uniform  in 
gauge  with  the  other  tramways  in  the  city  was  constructed  and 
opened  in  1890  with  electric  cars,  the  power  tor  which  was  supplied 
by  accumulators  carried  on  board,  and  charged  at  the  generating- 
staiion  at  Bournbrook. 

In  .January,  IS!)!),  Mr.  Pritchard  entered  into  partnership 
with  Mr.  Robert  Green,  with  whom  he  was  carrying  on  his 
practice  at  the  time  of  his  death.  Amongst  the  other  tram- 
way schemes  which  have  been  carried  out  by  Mr.  Pritchard' s  firm 
were  Leamington  and  Warwick,  Barrow,  Dudley  and  Stourbridge, 
etc.,  and  a  tramway  scheme  for  Carlisle  was  opened  for  public 
traffic  in  August,  11)00,  upon  the  overhead  trolley  system.  Mr. 
Pritchard  had  also  been  recently  retained  by  the  "Walsall  Corpora- 
tion, by  the  Aston  Manor  District  Council,  and  the  Rawniarsh 
District  Council,  to  prepare  plans  and  sections  for  the  application 
to  Parliament  for  the  construction  of  tramways  in  those  places,  all 
of  which  it,  is  intended,  should  be  worked  on  the  overhead  trolley 
system.  One  of  the  last  matters  Mr.  Pritchard  did  was  to  attend 
in  London  in  the  committee-rooms  of  the  Houses  of  Parliament 
supporting  the  application  for  similar  powers  by  the  London 
United  Tramways  Company  and  the  South  Lancashire  Tramways 
Company,  the  length  of  these  two  schemes  representing  over  100 
miles  of  tramways. 

Asa  mining  engineer  Mr.  Pritchard  also  had  large  experience. 
His  association  with  the  gold-mining  concerns,  as  a  designer  of 
auxiliary  works,  led  him  to  take  a  great  interest  in  this  subject, 
and  some  years  ago  he  was  engaged  in  the  development  of  gold- 
mines in  Silesia  under  the  Austro-Hungarian  Government.  In 
1890,  he  was  retained  by  a  syndicate  for  exploitation  of  the  then 
newly-opened  gold-fields  of  British  Columbia,  and  took  advantage 
of  his  visit  to  the  American  continent  to  make  some  observations 
on  the  tramways  of  the  Canadian  cities. 

Mr.  Pritchard  early  in  his  career  became  an  associate  member 
of  the  Institution  of  Civil  Engineers,  and  in  1884  he  was  elected  a 
member.  He  was  also  a  member  of  the  Incorporated  Association 
of  Municipal  and  County  Engineers,  and  was  President  in  1879- 
1880 ;  he  was  a  Fellow  of  the  Geological  Society,  a  member  of  the 
Royal  Meteorological  Society,  a  member  of  the  Sanitary  Institute 
of  Great  Britain  (also  serving  on  the  council),  a  member  of  the 
Society  for  the  Encouragement  of  Arts  and  Industries,  and  a 
member  of  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers.     He  was  also  a  prominent  Freemason. 

Mr.  Pritchard,  about  thirty-seven  years  ago,  married  a  daughter 
of  the  late  Lieutenant-Colonel  John  Stenson,  who  survives  him. 
He  died  on  May  11th,  1900,  and  leaves  five  sons  and  three 
daughters. 
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MEMOIR  OF  JOHN   EARRIS-EDGE. 

Mr.  John  Harris-Edge  died  on  October  1st,  L900,  in  Ji is  sixty- 
eighth  year  after  a  long  and  painful  illness.  He  was  the  senior 
partner  of '•Messrs.  Edge  &  Sons,  Coal  port  Works,  Sliifnal,  Salop. 
He  was  a  grandson  of  the  late  Mr.  Benjamin  Edge  who  founded 
the  business  at  Coalport,  Salop,  about  1800,  and  who  was  the 
inventor  of  the  fiat-link  wood-keyed  pit-chain  which  superseded 
hemp  ropes  for  winding'  in  pits  50  years  lief  ore  wire  ropes  weye 
adopted  for  this  purpose. 

Mr.  Edge's  decease  will  be  deeply  regretted  by  a  very  large 
circle  of  friends  and  acquaintances,  not  only  in  the  United  King- 
dom, but  also  in  the  Colonies. 


MEMOIR  OF  LOUIS  IRVING  SEYMOUR. 

Louis  Irving  Seymour  was  born  at  Whitney's  Point,  State  of 
New  York,  U.S.A.,  in  1860,  and  was  educated  at  the  Academy,  in 
the  same  town.  His  mechanical  engineering  training  commenced 
in  1881  at  the  Lackawanna  Iron  and  Steel  Company's  works  at 
Scranton,  Pennsylvania,  where  he  worked  as  a  fitter,  Bessemer 
steel-blower,  and  foreman  in  charge  of  rolling-mill  machinery. 
In  1884,  he  was  employed  at  the  works  of  the  Dickson  Manufactur- 
ing Company  in  the  same  town,  erecting  machinery  and  boilers. 
In  188G,  lie  became  chief  engineer  of  the  El  Callao  gold-mine  in 
Venezuela;  and  in  1888,  he  was  appointed  chief  engineer  of  the 
Plymouth  Cordage  Company's  works  at  Plymouth,  Massachussets. 

In  1890,  at  the  age  of  30,  he  became  chief  mechanical  engineer 
to  the  ])e  Beers  diamond-mines  at  Kimberley.  In  1893,  he 
returned  to  London,  and  became  manager  of  the  Erith  works  of 
Messrs.  Eraser  &  Chalmers,  and  subsequently  managing  director. 
In  1890,  lie  was  appointed  chief  engineer  to  the  Rand  Gold-mines 
and  other  companies  with  which  Messrs.  H.  Eckstein  &  Company 
were  connected,  and  remained  in  Johannesburg  until  after  the 
declaration  of  war,  leaving  on  October  14th,  1899. 

In  Cape  Town,  he  became  interested  and  largely  instrumental 
in  the  formation  of  the  Cape  Railway  Pioneer  Regiment,  of  which 
he  received  the  commission  of  major.  This  regiment,  numbering 
nearly  1,000,  was  recruited  mainly  from  engineers  and  mechanics 
from  the  Rand.  Although  they  were  organised  purely  as  an 
engineering  corps,  they  were  armed  for  self-protection,  and  the 
casualties  that  have  occurred  prove  the  serious  fighting  the  corps 
has  undergone.  His  death  occurred  in  a  skirmish  at  the  Zand 
river,  Orange  River  Colony,  on  June  14th,  1900,  at  the  age  of  40. 

He  became  a  member  of  this  Institute  in  1891,  and  was  con- 
nected with  other  kindred  societies,  being  president  of  the  South 
African  Association  of  Engineers. 
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BRIEF    SYLLABUS 

OF    THE 

THREE   YEARS'   COURSE   OF   LECTURES 

FOR 

COLLIERY  ENGINEERS,  ENGINEWRIGHTS, 
APPRENTICE  MECHANICS,  AND  OTHERS. 


The  Council  of  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers,  in  collaboration  with  the  Council  of  The  Durham 
College  of  Science,  have  arranged  a  course  of  Lectures  for  Colliery 
Engineers,  Enginewrights,  Apprentice  Mechanics  and  others,  to  be 
delivered  at  The  Durham  College  of  Science,  Newcastle-upon-Tyne. 

The  course  will  extend '  over  three  winter  sessions,  and  involves 
attendance  for  24  Saturday  afternoons,  from  4  p.m.  to  6  p.m.  during  each 
session.  Students  can  enter  any  of  the  courses,  each  series  of  Lectures 
being,  as  far  as  possible,  entirely  independent  of  the  others,  and  con- 
stituting a  complete  course  upon  its  own  subject. 

It  is  desirable  that  Students  should  not  be  less  than  17  years  of  age. 

The  delivery  of  the  next  course  of  Lectures  will  commence  on  October 
5th,  1901.  The  fee  for  the  series  of  four  courses  given  during  each 
session  is  £1  10s. 

Examinations  will  be  held  at  the  end  of  each  course  in  the  respective 
subjects.  Certificates  will  be  granted  to  those  Students  who  attend 
satisfactorily  and  pass  the  Examinations  throughout  the  three  years' 
course,  and  Prizes  will  be  awarded  annually  to  the  two  Students  who  do 
best  in  the  aggregate  Examinations  of  the  year. 

During  the  session  1900-1901,  the  following  courses  of  lectures  were 
delivered  : — Mensuration,  by  Principal  H.  P.  Gurney  ;  The  Chemistry  of 
Fuel,  by  Mr.  F.  C.  Garrett;  The  Strength  of  Materials,  by  Mr.  R.  M. 
Ferrier  ;  and  Experimental  Mechanics,  by  Mr.  R.  J.  Patterson.  The 
lectures  were  attended  by  56,  57,  63  and  60  students  respectively.  Out 
of  these,  44  sat  for  Examination  in  the  two  first-named  subjects,  and  29 
succeeded  in  passing  ;  and  the  numbers  were  respectively  42  and  30  in 
the  two  latter  subjects.  Prizes  were  awarded  to  Messrs.  James  Wray 
and  Thomas  Henderson,  who  gained  the  highest  aggregate  number  of 
marks  during  the  session.  The  Students  attended  with  commendable 
regularity,  but  the  proportion  who  sent  in  home  work  was  less  than  it 
should  ha^e  been.     The  Council  recommend  that  colliery  owners  and 
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others,  who  send  Students  to  these  classes,  should  insist  upon  home  work 
being  done  regularly. 

A  number  of  colliery  owners  have  agreed  to  pay  the  fees  and  (or) 
train  fares- of  some  of  their  employees  whom  they  propose  to  send  to  the 
course  of  Lectures. 

Any  further  information  will  be  supplied  on  application  to  Mr.  P.  II. 
Pruen,  Secretary,  Durham  College  of  Science,  Newcastle-upon-Tyne,  or 
Mr.  M.  Walton  Brown,  Secretary,  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers,  Neville  Hall,  Newcastle-upon-Tyne. 


1901=2.— MICHAELMAS  TERM,  commencing  October  5,  1901. 

Theoretical  Electricity. — 4-5  p.m. 

Lecturer — Mr.   R.   J.   Patterson,    M.Sc. 

Magnetism  ;  lines  of  magnetic  force,  magnetic  field  ;  distinctive 
magnetic  properties  of  iron  and  steel.  Electricity  ;  production  of  an 
electric  current ;  magnetic,  chemical  and  heating. effects  of  the  current ; 
measurement  of  current  strength,  electro  motive  force  and  resistance  ; 
practical  electrical  units,  the  ampere,  volt  and  ohm  ;  Ohm's  Law.  The 
principle  of  the  dynamo  and  the  electric  motor. 

Electrical  Engineering. — 5-G  p.m. 

Lecturer— Mr.   W.   M.   Thornton,   M.Sc,  M.I.E.E. 

Systems  of  measurement,  current,  voltage,  resistance,  practical 
instruments,  magnetic  induction,  continuous-current  dynamos,  details  of 
construction,  motors,  methods,  of  connecting  and  testing  dynamos  and 
motors,  alternating  currents,  incandescent  and  arc  lamps,  secondary  cells, 
mains,  cables,  wiring  of  buildings  and  mines,  applications  of  electric- 
motive  power  in  mining. 

1901=2. — EPIPHANY  TERM,  commencing  January  11,  1902. 

The  Steam-engine. — i-5  p.m. 

Lecturer— Mr.   E,    M.   Ferrier,  M.Sc,  C.E. 

Heat,  its  measurement  and  transfer  ;  saturated  steam  ;  pressure  and 
temperature  of  steam  ;  expansion  of  steam  ;  the  indicator  and  indicator- 
diagrams  ;  horsepower,  indicated  and  effective  ;  simple  forms  of  the 
steam  engine,  valves  and  the  distribution  of  steam,  governors  ;  com- 
pound and  triple-expansion  engines  ;  efficiency  of  the  steam  engine  ; 
steam  boilers,  combustion  and  draught  ;  evaporative  power  of  coal. 

Haulage  and  Winding.— 5-6  p.m. 

Lecturer— Prof.  H.  Louis,  M.A.,  A.E.S.M.,  F.I.C.,  F.G.S. 

Main  haulage-roads,  animal  traction,  self-acting  inclines,  engine-planes, 
main-and-tail-rope  haulage,endless-rope  or  endless-chain  haulage;  haulage- 
engines,  plant  and  appliances,  underground  haulage-engines  ;  electric, 
hydraulic  and  pneumatic  engines  :  secondary  haulage.  Onsetting  and 
banking.  Winding-engines,  cages,  ropes,  safety  appliances,  pnlley- 
frames,  heapsteads,  surface  arrangements. 
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1902  =  3.— MICHAELMAS    TERM. 

Transmission  of  Power. 

Lecturer— Mr.  R.  M.  Ferriek,  M.Sc,  C.K. 

Work  and  power  ;  ditferent  forms  of  energy,  its  storage,  transforma- 
tion and  transmission  ;  simple  machines,  friction  and  lost  work, 
efficiency  of  machinery  ;  methods  of  transmitting  power,  shafting  and 
bearings,  spur-aud-bevel  wheels,  rope  gearing,  hydraulic  transmission, 
compressed-air  transmission  ;  the  steam-engine  and  boiler  ;  comparison 
of  different  methods. 

Pumping  and  Ventilation. 

Lecturer— Prof.  H.  Louis,  M.A.,  A.R.S.M.,  F.I.C.,  F.G.S. 

Elementary  notions  of  drainage,  dams,  reservoirs  ;  syphons  ;  baling  ; 
arrangement  of  pumps,  driving,  starting  and  working  pumps ;  pipes  ; 
bucket-pumps ;  plunger-pumps ;  details,  balance-bobs,  angle-bobs, 
spears,  catches,  etc.  ;  pump-valves  ;  direct-acting  pumps ;  electric, 
pneumatic  and  hydraulic  pumps. 

Principles  of  ventilation  ;  movement  of  air-currents  ;  measurement 
of  air-currents  ;  anemometers,  water-gauges ;  natural  ventilation  ; 
ventilating  appliances,  fans,  furnaces  ;  distribution  of  air-currents, 
splitting  currents,  doors,  stoppings,  regulators  ;  general  considerations 
affecting  ventilation. 

1902-3.— EPIPHANY  TERM. 

Iron  and  Steel. 

Lecturer — Mr.  G.  H.  Stanley,  A.R.S.M. 

The  nature  of  the  raw  materials  used  in  the  manufacture  of  iron  and 
steel.  Chemical  composition  of  coal  and  other  fuels.  The  phenomena 
of  combustion.  Gaseous  fuel  and  gas-producers.  Fire-resisting 
materials.  The  ores  of  iron.  The  blast-furnace  ;  conversion  of  pig- 
iron  into  wrought-iron  and  steel.  The  puddling  process  and  the  various 
methods  of  steel  making.  The  structure  and  nature  of  steel  ; 
hardening  and  tempering. 

Mining  Machinery  (mainly  Machinery  used  Underground). 

Lecturer- Prof.  H.  Louis,  M.A.,  A.R.S.M.,  F.I.C.,  F.G.S. 

Methods  of  conveying  power  underground,  comparison  of  methods  : 
compressed  air,  electricity,  water,  steam,  ropes.  Air-compressors,  simple 
and  stage  compressors.  Diagrams.  Valve  construction.  Cooling. 
Receivers  and  fittings.  Pipes.  Percussion  and  rotary  rock  drills  and 
their  construction.  Dynamos  and  motors  used  for  underground 
operations.  Sparking  and  its  dangers.  Leads.  Rock-drills.  Coal- 
cutting  machinery  of  various  types.  Heading  machines.  Underground 
hauling,  winding  and  pumping  engines.     Miscellaneous  applications. 

1903  =  4-— MICHAELMAS     TERM. 

Mensuration. 
Lecturer— Principal  H.  P.  GURNEY,  M.A.,  D.C.L.,  F.G.S. 
Lengths,  triangles,  similar  figures,  chords,  arcs  and  circumferences  of 
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circles.  Areas  of  plane  figures  :  rectangles,  parallelograms,  triangles  and 
rectilinear  figures  ;  circles,  sectors  and  segments  of  circles  ;  Simpson's 
rule  ;  similar  figures.  Volumes  of  solid  figures  ;  parallelopiped,  right 
prism,  right  circular  cylinder,  ring  and  pipe,  right  pyramid,  right 
circular  cone  and  sphere.  Areas  of  surfaces  of  solids  ;  plane  surfaces, 
right  circular  cylinder,  right  circular  cone  and  sphere.  Mechanical 
mensuration. 

The  Chemistry  of  Fuel. 

Lecturer— Mr.  F.  C.  Garrett,  M.Sc.,  F.C.S. 

Nature  of  fuels  in  general.  The  chemistry  of  carbon  and  its  oxides. 
Natural  and  artificial  fuels,  gaseous  fuels,  gas-producers.  Calorific  power 
and  calorific  intensity  of  fuel.     Pyrometry. 

1903=4.— EPIPHANY    TERM. 

Strength  of  Materials  (with  Experimental  Illustrations.) 
Lecturer— Mr.  R.  M.  Ferrier,  M.Sc,  C.E. 

Materials  used  in  construction  :  —  Cast-iron,  wrought-iron,  steel, 
brass,  brick,  stress  and  strain.  Strength  under  tension,  compression, 
shearing  and  bending.  Breaking  and  working  strengths  ;  factors  of 
safety  ;  the  effect  of  live  loads  ;  extension  and  compression  under  loads  ; 
behaviour  of  material  under  stress  ;  effect  of  length  of  specimens. 

The  lectures  will  be  illustrated  by  actual  experiments  on  the  100 
tons  testing-machine  in  the  Engineering  Laboratory. 

Experimental  Mechanics. 

Lecturer — Mr.  -E.  J.  Patterson,  M.Sc. 

Introductory  definitions,  with  illustrations  ;  force  and  work,  and 
their  measurement ;  power  ;  horsepower  ;  principle  of  the  conservation 
of  energy.  Machines  for  changing  the  magnitude  and  the  direction  of 
force  ;  workship  appliances,  lever,  single  and  double  purchase  winches, 
pulleys,  inclined  plane  and  screw,  screwjack ;  friction,  efficiency  of 
machines.  Graphical  representation  of  forces.  Specific  gravity  and  its 
determination  by  the  hydrostatic  balance.  The  atmosphere  and  the 
pressure  it  exerts  ;  the  barometer  ;  lifting  and  forcing  pumps. 
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LIST  OF  COMMITTEES  APPOINTED  BY  THE  COUNCIL, 

1901-1902. 


Mr.  T.  W.  Benson. 

Mr.   W.  Cochrane. 
Mr.  J.  Daglish. 


Finana   Committee. 

Mr.  T.  Douglas. 

Mr.  T.  E.  Forster. 
Mr.  J.  L.  Hedley. 
Mr.  W.  Logan. 


Mr.  J.  II.  Merivale. 

Mr.  J.   B.  Simpson. 

Sir  Lindsay  Wood,  Bart. 


Mr.  T.  E.  Forster. 
Mr.  T.   Y.  Greener. 


Library  Committee. 

Prof.  H.  Louis. 

Mr.  J.  H.  Merivale. 

Mr.  H.  Palmer. 


Mr.  R.  A.  S.  Redmayne. 
Mr.  John  Simpson. 


Mr.  R.   Donald  Bain. 
Mr.  T.   \Y.  Benson. 


Prizes  Committee- 
Mr.  T.  E.  Forster. 
Mr.  C.  C.  Leach. 


Mr.  J.  H.  Merivale. 
Mr.  F.  R.  Simpson. 


Mr.  R.  Donald  Bain. 
Mr.  G.  F.   Bell. 
Mr.  T.  \V.  Benson. 


Arrears  Committee, 

Mr.  M.  H.  Douglas. 
Mr.  J.  L.  Hedley. 
Mr.  A.  C.  Kayll. 


Mr.  John  Simpson. 
Mr.   R.   L.   Weeks. 


Reference  Committee  for  Paper*  to  Read. 

.(a)  Coal  Mining. 

Mr.  G.  F.  Bell.  Mr.  George  May.  Mr.  John 

Mr.  W.  C.  Blackett.  Mr.  R.  A.  S.  Redmayne.      Mr.  A.   L. 


Mr.  R.  Donald  Bain. 
Mr.  T.  W.   Benson. 


(b)  Metalliferous  Mining. 

Mr.  W.  Cochrane.  Mr.  J.  H. 

Mr.  J.   L.  Hedley.  Mr.  A.   L. 

Prof.  H.  Louis. 


Simpson. 
Steavenson. 


Merivale. 

Steavenson. 


Mr.  R.  Donald  Bain. 
Mr.  J.  L.  Hedley. 


(r)  Geological. 

Mr.   G.  A.  Lebouk. 
Prof.  H.  Louis. 


Mr.  J.  H.   Merivale. 


(d )  Mechanical  and  Electrical  Engineering. 


Mr.  W.  C.  Blackett. 
Mr.  W.  Cochrane. 


Mr.  T.  E.   Forster. 
Prof.  H.  Louis. 


Sir  Lowthian  Bell,  Bart. 


Mr.  H.  Lawrence. 
Mr.  C.  C.  Leach. 
Mr.  J.  H.  Merivale. 

(e)  Civil  Engineering. 

Mr.  M.  W.  Parrington. 
Mr.  J.  B.  Simpson. 

(f)  Chemical. 

Mr.  W.  Cochrane. 
Prof.  H.  Louis. 


Mr.  R.  A. 
Mr.  A.  L. 


S,  Redmayne. 

Steavenson. 


Mr.   A.    L.   Steavenson. 


Mr.  R.  A.  S.  Redmayne. 


N.B.  — The  President  is  ex  officio  on  all  Committees. 
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LIST  OF  TRANSACTIONS  AND  JOURNALS  OF  SOCIETIES 
Etc.,  IN  THE  LIBRARY. 


t  Exchanges. 


|  Presented. 


V.cade'mie  Koyale  des  Sciences,  des  Lettres  et  des  Beaux-Arts  tie  Belgique,   Brussels. 

Anuuaire,  complete  from  1882,     Bulletin,  complete  from  vol.  iii. 
lets  of  Parliament. 
^African  Review,  London.     Complete  from  vol.  x.     By  the  Editor. 
"American  Academy  of  Arts  and  Sciences,  Boston.     Memoirs,  complete  to  vol.  xii.,  parts 

1  to  4,  1893.     Proceedings,  complete. 
*  American   Institute  of  Mining  Engineers,   New  York   City.      Bulletin,  nos.   1  and  2. 

Transactions,  complete  from  1871. 
]  American  Machinist,  New  York.    1894  to  date.    By  the  Publishers  and  the  U.S.A.  Consul. 

*  American  Society  of  Civil  Engineers,   New  York  City.       Proceedings,  complete  from 

1872.     Transactions,  complete  from  1872. 
American  Society  of  Mechanical  Engineers,  New  York  City.     Transactions,  complete 

from  1880. 
"Annales  des  Mines,  Paris.     Journal,  complete  except  vols.  xxxi.  to  xxxviii.     Mc'moires, 

complete  except  series  1,  2,  3  and  4.     Lois,  Decrets,  etc.,  complete,  except  series  1, 

2,  3  and  4,  ami  series  5,  vol.  i.,  and  pages  1-48  of  vol.  v. 
tAnnales  des  Mines  de  Belgique,  Brussels.     Me'moires,  complete. 

*  Annales  des  Ponts  et  Chausse'es,  Paris.     Me'moires  et  Documents,  complete  from  series 

(i.     Lois,  De'crets,  etc.,  complete  from  series  0.     Personnel,  complete  from  1881. 
"Annales  des  Travaux  Publics  de  Belgique,  Brussels.  Complete,  except  vols.  vii.  and  viii. 
Anthracite  Coal  Operators'  Association,  New  York.     Complete  from  August,  1897. 
Arms  and  Explosives,  London.     Complete,  from  1892. 
'Association   des   Inge'nieurs    sortis    de   l'Ecole  de  Liege,   Liege.     Annuaire,   complete. 

Bulletin,  complete. 
Association  of  Engineering  Societies,  Philadelphia.     Journal,  complete,  except  vols.  i. 
and  vii.  (out  of  print). 
*Atti  della  Societa  Toscana  di   Scienze  Naturali,   Pisa.     Memorie,  complete  from  1877. 

Processi  Verbali,  complete,  except  vol.  vii.,  pages  171-198  (out  of  print). 
"Australasian  Association  for  the  Advancement  of  Science,  Sydney,  New  South  Wales. 

Reports,  complete. 
tAustralasiau  Institute  of  Mining  Engineers,  Melbourne.     Transactions,  complete  from 

vol.  i. 
t Australian  Mining  Standard,   Melbourne.     Complete  from  vol.  xi.,  No.  355.     By  the 
Editor. 
Barrow  Naturalists'  Field  Club,  Barrow.     Complete  from  vol.  i. 

Berg-    und    Huttenmaniiiseb.es    Jahrbuch    der    Bergakademien    zu    Leoben    und    Pri- 
bram und  der  Koniglich-ungarischen  Bergakademie  zu  Schemnitz,  Vienna.     Com- 
plete from  vol.  xxxi.,  1S83. 
Berg-  und  Huettenmiinnische  Zeitung,  Leipzig.     Complete  from  vol.  xlii.,  1883. 
JBibliographie  des  Sciences  et  de  l'lndustrie,  Paris.       Complete  from  commencement, 
189S.     By  the  Publisher*. 

*  Birmingham  Philosophical  Society,  Birmingham.     Proceedings,  complete. 
Board  of  Trade  Journal,  London.     Complete  from  1880. 

JBoletin  Minero  y  Comercial,  Madrid.     Complete  from  commencement,  1898.     By  the 

Editor. 
^Boring  and  Drilling,  London.     Complete. 
^British  Association  for  the  Advancement,  of  Science,  London.      Complete  from  1831. 

By  the  Association. 
J  British  Columbia.     Annual  Report  of  the  Minister  of  Mines,  Victoria.     Complete  from 

1898. 
.7.  British  Columbia.    Mining  Exchange  and  Investor's  Guide,  Vancouver.    Complete  from 

vol.  ii.     By  the  Publishers. 
£  British  Columbia  Mining  Record,   Victoria.      Complete  from  vol.   v.,   1899.      By  the 

Editor. 
^British  Refrigeration  and  Allied  Interests,  London.      Complete  except  nos.  19  and  24. 

By  the  Publishers. 
t  British  Society  off  Mining  Students,  Cinderford.     Journal,  complete. 

Brown's  Export  List,  Newcastle-upon-Tyne.     Complete  from  1853. 
'Bulletin  Russe  de  Statistique  Financiere  et  de  Legislation,  St.  Petersbourg.      Complete 

from  1895. 
^California  State  Mining  Bureau,  Sacramento.     Annual  Reports  of  the  State  Mineral- 
ogist, 5th  to  12th.     Bulletin,  complete  except  No.  14.     By  the  State. 
"Canadian   Institute,   Toronto.     Annual  Reports,   complete   from   1887.      Transactions 

complete,  with  the  exception  of  vol.  i.,  series  i.  (The  Canadian  Journal),  parts  0,  7 
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and  10;  vol.  xv.,  series  ii.  (The  Canadian  Journal),  parts  5  and  7;  vol.  i.,  series 
iii.  (Proceedings  of  the  Canadian  Institute) ;  vol.  iii.,  series  iii.  (Proceedings  of  the 
Canadian  Institute),  parts  1,  I!,  and  all  after  4. 

tCanadian   Mining   Institute   (late   Federated    Canadian    Mining    Institute),    Ottawa. 
Journal,  complete  from  vol.  i.,  is; it;. 
Canadian  Mining  Review,  Ottawa.     Complete  from  vol.  xi. 
Cassier's  Magazine,  London.     Complete  from  vol.  viii. 

fChemical   and    Metallurgical   Society   of   South    Africa,  Johannesburg.      Proceedings, 
complete  from  vol.  i.     Journal,  complete  from  vol.  i. 
Chesterfield  and  Midland  Counties  Institution  of  Engineers,  Chesterfield.    Transactions, 
complete. 

*Cleveland  Institution  of  Engineers,  Middlesbro'.     Proceedings,  complete  from  1869. 
i  !oal  and  Iron,  London,  complete  from  vol.  iii.     By  the  Publishers. 

"Colegio  de  Ingenieros  de  Venezuela,  Caracas.    El  Ingeniero,  complete  from  vol.  i. 
Colliery  Guardian,  London.     Complete  from  vol.  ii.,  except  vols.  ix.  to  xiii. 

^Colliery  Manager,  London.     Complete  from  1885.     By  the  Editor. 

*Colonial  Museum  and  Geological  Survey  of  New  Zealand,  Wellington.  Geological 
Reports,  complete  from  1870  to  1891,  except  for  1873-74.  Palaeontology  of  New 
Zealand,  part  4.  Museum  and  Laboratory  Reports,  complete  from  1868.  Meteoro- 
logical Returns  and  Reports,  complete  from  1868  to  1884,  with  the  exception  of  those 
for  1873-74  and  1885-86.  Miscellaneous  Publications,  complete  with  the  exception 
of  nos.  1,  2,  12,  13,  16,  17,  and  19  to  28. 
Colonial  Reports.  Annual  and  Miscellaneous  Series.  Complete  from  commencement, 
1891. 

^Compressed  Air.  Vol.  i.,  nos.  2  to  11 ;  vol.  ii.  ;  vol.  iii.,  nos.  1,  3  to  8  and  10  to  12 ; 
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*Stahl  und  Eisen,  Diisseldorf.    Complete  from  vol.  xiv. 
JSteamship,  Leith.     Complete  from  1889.     By  the  Publishers. 
^Stevens'   Indicator,   Hoboken,    New   Jersey.     Complete   from    vol.  vi.,    1889.     Bit  the 

Institute. 
Subject  Matter  Index  of  Technical  and  Scientific  Periodicals.     Compiled  by  Dr.  R. 

Rieth  by  the  Order  of  The  Imperial  Patent  Office,  Berlin.      Complete  from  1892. 
*Surveyors'  Institution,  London.     Transactions,  complete  from  1868. 

i  Tasmania.     Annual  Reports  of  the  Secretary  of  Mines,  from  1898-99.     Annual  Reports 
of  the  Surveyor-General  and  Secretary  for  Land,  from  1898-99.     The  Progress  of 
the  Mineral  Industry  of  Tasmania,  from  quarter  commencing  April  1,  1898. 
*Teknisk  Ugeblad,  LTdgivet  af  Den  Norske  Ingenior — og  Arkitekt-Forening  og  Den  Poly- 
tekniske  Forening,  Kristiania.     Complete  from  vol.  iii. 
Times,  London.     Complete  from  March,  1869. 
Times  Index,  London.     Complete  from  January,  1864. 
Trade  and  Navigation  Accounts,  London.     Complete  from  1865. 

*U.S.  Naval  Institute,  Annapolis.     Proceedings,  complete  from  vol.  viii.,  1882. 
*United  States  Patent  Office,  Washington.     Official  Gazette,  complete  from  vol.  lxviii. 

1894. 
JLTniversity   of  Durham   Philosophical   Society,    Newcastle-upon-Tyne.       Proceedings, 

complete  from  voL  i. 

Vereins-Mittheilungen,  Beilage  zur  Oesterreichischen  Zeitschrift  fur  Berg-und  Hiitten- 

wesen,  Vienna.     Complete  from  1883. 
*Victoria,  Department  of  Mines,  Melbourne.     Reports,   complete  from  1874.     Special 

Reports,  complete  from  1892.     Gold-fields  of  Victoria,  Mining  Record,  complete 

from  1897  ;  Monthly  Return,  complete  from  1898. 
^Victorian  Institute  of  Surveyors,  Melbourne.     Transactions  and  Proceedings,  complete 

from  vol.  i.,  except  vol.  ii. 

^Western  Australia,  Department  of  Mines.  Annual  Progress  Report  of  the  Geological 
Survey,  complete  from  1899.  Geological  Survey,  Bulletin,  complete  from  no.  1. 
Gold  Mines  Statistics,  complete  from  1896.  Monthly  Statistical  Abstract,  complete 
from  no.  1.     Reports,  complete  from   1895.     Statistical  Register,   complete  from 

1898.  By  the  Government. 

*Western  Society  of  Engineers,  Chicago.     Journal,  complete  from  vol.  i. 
*West  of  Scotland  Iron  and  Steel  Institute,  Glasgow.     Journal,  complete  from  vol.  iv. 
*  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters,  Madison.     Transactions,  complete. 
*Wisconsin  Geological  and  Natural  History  Society.     Bulletin,  Nos.  1,  2,  3,  5  and  6. 

Zeitschrift  des  Vereines  Deutscher  Ingenieure,  Berlin.     Complete  from  vol.  xxvi.,  1883. 
*Zeitschrift  fiir  das  Berg-,  Hiitteu-  und  Salinen-Wesen  im  Preussischen  Staate,  Berlin. 

Complete  from  1854. 
*Zeitschrift  fiir  Praktische  Geologie,  Berlin.     Complete  from  1893. 


The  Library  comprises  over  8,600  Volumes,  etc.,  treating  of  Geology,  and  Mining, 
Mechanical,  and  Civil  Engineering. 

August  1st,  1901. 
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CHARTER. 


CHARTERS  OF  THE   NORTH   OF  ENGLAND  INSTITUTE  OF 
MINING  AND   MECHANICAL   ENGINEERS. 


FOUNDED  1852. 
INCORPORATED  NOVEMBER  2Sth,  1876. 


!U  IXtOnS t  by  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  Queen,  Defender  of  the  Faith,  to  all  to  whom 
these  Presents  shall  Come,  Greeting  : 

Whereas  it  has  been  represented  to  us  that  Nicholas  Wood,  of 
Hetton,  in  the  County  of  Durham,  Esquire  (since  deceased)  ;  Thomas 
Emerson  Forster,  of  Newcastle-upon-Tyne,  Esquire  (since  deceased) ; 
Sir  George  Elliot,  Baronet  (then  George  Elliot,  Esquire),  of  Houghton 
Hall,  in  the  said  County  of  Durham,  and  Edward  Fenwick  Boyd,  of 
Moor  House,  in  the  said  County  of  Durham,  Esquire,  and  others  of  our 
loving  subjects,  did,  in  the  year  one  thousand  eight  hundred  and  iifty-two, 
form  themselves  into  a  Society,  which  is  known  by  the  name  of  The 
North  of  England  Institute  of  Mining  and  Mechanical  Engineers, 
having  for  its  objects  the  Prevention  of  Accidents  in  Mines  and  the 
Advancement  of  the  Sciences  of  Mining  and  Engineering  generally,  of 
which  Society  Lindsay  Wood,  of  Southill,  Chester-le-Street,  in  the  County 
of  Durham,  Esquire,  is  the  present  President.  And  whereas  it  has  been 
further  represented  to  us  that  the  Society  was  not  constituted  for  gain, 
and  that  neither  its  projectors  nor  Members  derive  nor  have  derived 
pecuniary  profit  from  its  prosperity ;  that  it  has  during  its  existence  of  9 
period  of  nearly  a  quarter  of  a  century  steadily  devoted  itself  to  the  pre- 
servation of  human  life  and  the  safer  development  of  mineral  property  ;• 
that  it  has  contributed  substantially  and  beneficially  to  the  prosperity  oi 
the  country  and  the  welfare  and  happiness  of  the  working  members  of  the 
community  ;  that  the  Society  has  since  its  establishment  diligently 
pursued  its  aforesaid  objects,  and  in  so  doing  has  made  costly  experiments 
and  researches  with  a  view  to  the  saving  of  life  by  improvements  in  the 
ventilation  of  mines,  by  ascertaining  the  conditions  under  which  the  safety 
lamp  may  be  relied  on  for  security  ;  that  the  experiments  conducted  by 
the  Society  have  related  to  accidents  in  mines  of  every  description,  and 
have  not  been  limited  to  those  proceeding  from  explosions  ;  that  the  vari- 
ous modes  of  getting  coal,  whether  by  mechanical  appliances  or  otherwise 
have  received  careful  and  continuous  attention,  while  the  improvements 
in  the  mode  of  working  and  hauling  belowground,  the  machinery  em- 
ployed for  preventing  the  disastrous  falls  of  roof  underground,  and  the 
prevention  of  spontaneous  combustion  in  seams  of  coal  as  well  as  in  car- 
goes, and  the  providing  additional  security  for  the  miners  in  ascending 
and  descending  the  pits,  the  improvements  in  the  cages  used  for  this  pur- 
pose, and  in  the  safeguards  against  what  is  technically  known  as  "  over- 
winding," have  been  most  successful  in  lessening  the  dangers  of  mining, 
and  in  preserving  human  life  ;  that  the  Society  has  held  meetings  at  stated 
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periods,  at  which  the  results  ot  the  said  experiments  and  researches  have 
been  considered  and  discussed,  and  has  published  a  series  of  Transactions 
filling  many  volumes,  and  forming  in  itself  a  highly  valuable  Library  of 
scientific  reference,  by  which  the  same  have  been  made  known  to  the 
public,  and  has  formed  a  Library  of  Scientific  Works  and  Collections  of 
Models  and  Apparatus,  and  that  distinguished  persons  iu  foreign  countries 
have  availed  themselves  of  the  facilities  afforded  by  the  Society  for  com- 
municating important  scientific  and  practical  discoveries,  and  thus  a  useful 
interchange  of  valuable  information  has  been  effected  ;  that  in  particular, 
with  regard  to  ventilation,  the  experiments  and  researches  of  the  Society, 
which  have  involved  much  pecuniary  outlay  and  personal  labour, 
and  the  details  of  which  are  recorded  in  the  successive  volumes  of 
the  Society's  Transactions,  have  led  to  large  and  important  advances 
in  the  practical  knowledge  of  that  subject,  and  that  the  Society's 
researches  have  tended  largely  to  increase  the  security  of  life  ;  that  the 
Members  of  the  Society  exceed  800  in  number,  and  include  a  large  pro- 
portion of  the  leading  Mining  Engineers  in  the  United  Kingdom.  And 
whereas  in  order  to  secure  the  property  of  the  Society,  and  to  extend  its 
useful  operations,  and  to  give  it  a  more  permanent  establishment  among 
the  Scientific  Institutions  of  our  Kingdom,  we  have  been  besought  to  grant 
to  the  said  Lindsay  Wood,  and  other  the  present  Members  of  the 
Society,  and  to  those  who  shall  hereafter  become  Members  thereof,  our 
Royal  Charter  of  Incorporation.  Now  know  ye  that  we,  being  desirous 
of  encouraging  a  design  ^o  laudable  rnd  salutary,  of  our  especial  grace, 
certain  knowledge,  and  mere  motion,  have  willed,  granted,  and  declared, 
and  do,  by  these  presents,  for  us,  our  heirs,  and  successors,  will,  grant, 
and  declare,  that  the  said  Lindsay  Wood,  and  such  others  of  our  loving 
subjects  as  are  now  Members  of  the  said  Society,  and  such  others  as  shall 
from  time  to  time  hereafter  become  Members  thereof,  according  to  such 
Bye-laws  as  shall  be  made  as  hereinafter  mentioned,  and  their  successors, 
shall  for  ever  hereafter  be,  by  virtue  of  these  presents,  one  body,  politic 
and  corporate,  by  the  name  of  "  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,"  and  by  the  name  aforesaid  shall 
have  perpetual  succession  and  a  Common  Seal,  with  full  power  and 
authority  to  alter,  vary,  break,  and  renew  the  same  at  their  discretion,  and 
by  the  same  name  to  sue  and  be  sued,  implead  and  be  impleaded,  answer 
and  be  answered  unto,  in  every  Court  of  us,  our  heirs  and  successors,  and 
be  for  ever  able  and  capable  in  the  law  to  purchase,  acquire,  receive,  pos- 
sess, hold,  and  enjoy  to  them  and  their  successors  any  goods  and  chattels 
whatsoever,  and  also  be  able  and  capable  in  the  law  (notwithstanding  the 
statutes  of  mortmain)  to  purchase,  acquire,  possess,  hold  and  enjoy  to 
them  and  their  successors  a  hall  or  house,  and  any  such  other  lands,  tene- 
ments, or  hereditaments  whatsoever,  as  they  may  deem  requisite  for  the 
purposes  of  the  Society,  the  yearly  value  of  which,  including  the  site  of 
the  said  hall  or  house,  shall  not  exceed  in  the  whole  the  sum  of  three 
thousand  pounds,  computing  the  same  respectively  at  the  rack  rent  which 
might  have  been  had  or  gotten  for  the  same  respectively  at  the  time  of 
the  purchase  or  acquisition  thereof.  And  we  do  hereby  grant  our 
especial  license  and  authority  unto  all  and  every  person  and  persons  and 
bodies  politic  and  corporate,  otherwise  competent,  to  grant,  sell,  alien, 
convey  or  devise  in  mortmain  unto  and  to  the  use  of  the  said  Society  and 
their  successors,  any  lands,  tenements,  or  hereditaments  not  exceeding 
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mth  the  lands,  tenements  or  hereditaments  so  purchased  or  previously 
acquired  such  annual  value  as  aforesaid,  and  also  any  moneys,  stocks, 
securities,  and  other  personal  estate  to  be  laid  out  and  disposed  of  in 
the  purchase  of  any  lands,  tenements  or  hereditaments  not  exceeding  the 
like  annual  value.  And  we  further  will,  grant,  and  declare,  that  the 
said  Society  shall  have  full  power  and  authority,  from  time  to  time,  to 
sell,  grant,  demise,  exchange  and  dispose  of  absolutely,  or  by  way  of 
mortgage,  or  otherwise,  any  of  the  lands,  tenements,  hereditaments  and 
possessions,  wherein  they  have  any  estate  or  interest,  or  which  they  shall 
acquire  as  aforesaid,  but  that  no  sale,  mortgage,  or  other  disposition  of  any 
lands,  tenements,  or  hereditaments  of  the  Society  shall  be  made,  except 
with  the  approbation  and  concurrence  of  a  General  Meeting.  And  our  will 
and  pleasure  is,  and  we  further  grant  and  declare  that  for  the  better  rule 
and  government  of  the  Society,  and  the  direction  and  management  of  the 
concerns  thereof,  there  shall  be  a  Council  of  the  Society,  to  be  appointed 
from  among  the  Members  thereof,  and  to  include  the  President  and  the 
Vice-Presidents,  and  such  other  office-bearers  or  past  office-bearers  as  may 
be  directed  by  such  Bye-laws  as  hereinafter  mentioned,  but  so  that  the 
Council,  including  all  ex-offiao  Members  thereof,  shall  consist  of  not  more 
than  forty  or  less  than  twelve  Members,  and  that  the  Vice-Presidents  shall 
be  not  more  than  six  or  less  than  two  in  number.  And  we  do  hereby 
further  will  and  declare  that  the  said  Lindsay  Wood  shall  be  the  first 
President  of  the  Society,  and  the  persons  now  being  the  Vice-Presidents, 
and  the  Treasurer  and  Secretary,  shall  be  the  first  Vice-Presidents,  and 
the  first  Treasurer  and  Secretary,  and  the  persons^  now  being  the  Members 
of  the  Council  shall  be  the  first  Members  of  the  Council  of  the  Society, 
and  that  they  respectively  shall  continue  such  until  the  first  election  shall 
be  made  at  a  General  Meeting  in  pursuance  of  these  presents.  And  we 
do  hereby  further  will  and  declare  that,  subject  to  the  powers  by 
these  presents  vested  in  the  General  Meetings  of  the  Society,  the  Council 
shall  have  the  management  of  the  Society,  and  of  the  income  and  property 
thereof,  including  the  appointment  of  officers  and  servants,  the  definition 
of  their  duties,  and  the  removal  of  any  of  such  officers  and  servants,  and 
generally  may  do  all  such  acts  and  deeds  as  they  shall  deem  necessary  or 
fitting  to  be  done,  in  order  to  carry  into  full  operation  and  effect  the 
objects  and  purposes  of  the  Society,  but  so  always  that  the  same  be  not 
inconsistent  with,  or  repugnant  to,  any  of  the  provisions  of  this  our 
Charter,  or  the  Laws  of  our  Realm,  or  any  Bye-law  of  the  Society  in  force 
for  the  time  being.  And  we  do  further  will  and  declare  that  at  any 
General  Meeting  of  the  Society,  it  shall  be  lawful  for  the  Society,  subject 
as  hereinafter  mentioned,  to  make  such  Bye-laws  as  to  them  shall  seem 
necessary  or  proper  for  the  regulation  and  good  government  of  the  Society, 
and  of  the  Members  and  affairs  thereof,  and  generally  for  carrying  the 
objects  of  the  Society  into  full  and  complete  effect,  and  particularly  (and 
without  its  being  intended  hereby  to  prejudice  the  foregoing  generality), 
to  make  Bye-laws  for  all  or  any  of  the  purposes  hereinafter  mentioned, 
that  is  to  say  :  for  fixing  the  number  of  Vice-Presidents,  and  the  number 
of  Members  of  which  the  Council  shall  consist,  and  the  manner  of  electing 
the  President  and  Vice -I 'residents,  and  other  Members  of  the  Council, 
and  the  period  of  their  continuance  in  office,  and  the  manner  and  time 
of  supplying  any  vacancy  therein  ;  and  for  regulating  the  times  at  which 
General  Meetings  of  the  Society  and  Meetings  of  the  Council  shall  be  held, 
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and  for  convening  the  same  and  regulating  the  proceedings  thereat,  and 
for  regulating  the  manner  of  admitting  persons  to  be  Members  of  the 
Society,  and  of  removing  or  expelling  Members  from  the  Society,  and 
for  imposing  reasonable  tines  or  penalties  for  non-performance  of  any 
such  Bye-laws,  or  for  disobedience  thereto,  and  from  time  to  time  to 
annul,  alter,  or  change  any  such  Bye-laws  so  always  that  all  Bye- 
laws  to  be  made  as  aforesaid  be  not  repugnant  to  these  presents,  or  to 
any  of  the  laws  of  our  Realm.  And  we  do  further  will  and  declare 
that  the  present  Rules  and  Regulations  of  the  Society,  so  far  as  they 
are  not  inconsistent  with  these  presents,  shall  continue  in  force,  and 
be  deemed  the  Bye-laws  of  the  Society  until  the  same  shall  be  altered 
by  a  General  Meeting,  provided  always  that  the  present  Rules  and 
Regulations  of  the  Society  and  any  future  Bye-laws  of  the  Society  so  to  be 
made  as  aforesaid  shall  have  no  force  or  effect  whatsoever  until  the  same 
shall  have  been  approved  in  writing  by  our  Secretary  of  State  for  the 
Home  Department.  In  witness  whereof  we  have  caused  these  our 
Letters  to  be  made  Patent. 

Witness   Ourself  at  our    Palace,  at  Westminster,  the  28th  day  of 
November,  in  the  fortieth  year  of  our  reign. 

By  Her  Majesty's  Command. 

CARDEW. 


BYE-LAWS. 


I. — Constitution. 

1. — The  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers  shall  consist  of  Members,  Associate  Members  and  Honorary 
Members.  The  Institute  shall  in  addition  comprise  Associates  and 
Students. 

2. — The  Officers  of  the  Institute,  other  than  the  Treasurer  and  the 
Secretary,  shall  be  elected  from  the  Members  and  Associate  Members, 
and  shall  consist  of  a  President,  six  Vice-Presidents,  and  eighteen 
Councillors,  who,  with  the  Treasurer  and  the  Secretary  (if  Members  of 
the  Institute)  shall  constitute  the  Council. 

All  Past-Presidents  shall  be  ex-officio  Members  of  the  Council,  so  long 
as  they  continue  Members  or  Associate  Members  of  the  Institute ;  and 
Vice-Presidents  who  have  not  been  re-elected  or  have  become  ineligible 
from  having  held  office  for  three  consecutive  years,  shall  be  ex-officio 
Members  of  the  Council  for  the  following  year. 

II. — Qualifications  of  Members,  Associate  Members,  Honorary 
Members,  Associates  and  Students. 

3. — Members. — Every  candidate  for  admission  into  the  class  of 
Members,  or  for  transfer  into  that  class,  shall  come  within  the  following 
conditions : — He  shall  be  more  than  twenty-three  years  of  age,  have  been 
regularly  educated  as  a  Mining  or  Mechanical  Engineer,  or  in  some  other 
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branch  of  Engineering,  according  to  the  usual  routine  of  pupilage,  and 
have  had  subsequent  employment  for  at  least  two  years  in  some  respon- 
sible situation  as  an  Engineer,  or  if  he  has  not  undergone  the  usual 
routine  of.  pupilage,  he  must  have  been  employed  or  have  practised  as 
an  Engineer  for  at  least  five  years.  ■  This  class  shall  also  comprise  every 
person  who  was  an  Ordinary  Member,  Life  Member,  or  Student  on  the 
first  of  August,  1877. 

4. — Associate  Members  shall  be  persons  connected  with  or  interested 
in  Mining  or  Engineering,  and  not  practising  as  Mining  or  Mechanical 
Engineers,  or  in  some  other  branch  of  Engineering. 

5. — Honorary  Members  shall  be  persons  who  have  distinguished 
themselves  by  their  literary  or  scientific  attainments,  or  who  have  made 
important  communications  to  the  Society. 

6. — Associates  shall  be  persons  acting  as  under-viewers,  under- 
managers,  or  in  other  subordinate  positions  in  mines,  or  employed  in 
analogous  positions  in  other  branches  of  Engineering. 

7. — Students  shall  be  persons  who  are  qualifying  themselves  for  the 
profession  of  Mining  or  Mechanical  Engineering,  or  other  branch  of 
Engineering,  and  such  persons  may  continue  Students  until  they  attain 
the  age  of  twenty-five  years. 

III. — Election  and  Expulsion  of  Members. 

8. — Any  person  desirous  of  becoming  a  Member,  an  Associate  Member, 
an  Associate  or  a  Student,  shall  be  proposed  according  to  the  proper 
Form  in  the  Appendix,  in  which  Form  the  name,  usual  residence,  and 
qualifications  of  the  candidate  shall  be  distinctly  specified.  The  Form 
must  be  signed  by  the  proposer  and  at  least  two  other  Members  or 
Associate  Members,  certifying  a  personal  knowledge  of  the  candidate, 
who  shall  himself  sign  the  undertaking  contained  therein. 

Any  person  qualified  to  become  an  Honorary  Member  shall  be  proposed 
according  to  the  proper  Form  in  the  Appendix,  in  which  Form  the  name, 
usual  residence,  and  qualifications  of  the  candidate  shall  be  distinctly 
stated.  This  Form  must  be  signed  by  the  proposer  and  at  least  five  other 
Members  or  Associate  Members,  certifying  a  personal  knowledge  of  the 
candidate,  who  shall  himself  sign  the  undertaking  contained  therein,  and 
the  Council  shall  have  the  power  of  defining  the  time  during  which, 
and  the  circumstances  under  which  the  candidate  shall  be  an  Honorary 
Member. 

Any  Associate  or  Student  desirous  of  becoming  a  Member,  shall  be 
proposed  and  recommended  according  to  the  proper  Form  in  the  Appen- 
dix, in  which  Form  the  name,  usual  residence,  and  qualifications  of  the 
candidate  shall  be  distinctly  specified.  This  Form  must  be  signed  by  the 
proposer  and  at  least  two  other  Members  or  Associate  Members, 
certifying  a  personal  knowledge  of  the  candidate,  who  shall  himself  sign 
the  undertaking  contained  therein,  and  the  proposal  shall  then  be  treated 
in  the  manner  hereinafter  described. 

Every  proposal  shall  be  delivered  to  the  Secretary,  and  by  him  sub- 
mitted to  the  next  meeting  of  the  Council,  who,  on  approving  the  quali- 
fications, shall  determine  if  the  candidate  is  to  be  presented  for  ballot, 
and  if  it  is  so  determined,  the  Chairman  of  the  Council  shall  sign  such 
proposal.  The  same  shall  be  read  at  the  next  Ordinary  General  Meeting, 
and  afterwards  be  exhibited  in  the  Institute's  Hall  until  the  following 
Ordinary  General  Meeting,  when  the  candidate  shall  be  balloted  for. 
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A  Student  may  become  an  Associate  at  any  time  after  attaining:  the 
age  of  twenty-one  years. 

9. — The  balloting  shall  b«  conducted  in  the  following  manner  : — Each 
Member  or  Associate  Member  attending  the  meeting,  at  which  a  ballot  is 
to  take  place,  shall  be  suppHed  (on  demand)  with  a  list  of  the  names  of  the 
persons  to  be  balloted  for,  according  to  the  proper  Form  in  the  Appendix, 
and  shall  strike  out  the  names  of  such  candidates  as  he  desires  shall  not 
be  elected,  and  return  the  list  to  the  scrutineers  appointed  by  the  presiding 
Chairman  for  the  purpose,  and  such  scrutineers  shall  examine  the  lists  so 
returned,  and  inform  the  meeting  what  elections  have  been  made.  No 
candidate  shall  be  elected  unless  he  secures  the  votes  of  two-thirds  of  the 
Members  and  Associate  Members  voting. 

10. — Notice  of  election  shall  be  sent  to  every  person  within  one  week 
after  his  election,  according  to  the  proper  Form  in  the  Appendix,  and  the 
person  elected  shall  send  the  amount  of  his  annual  subscription,  or  life 
composition,  within  four  months  from  the  date  of  such  election,  which 
otherwise  shall  become  void. 

11. — Every  Member  having  signed  a  declaration  according  to  the 
proper  Form  in  the  Appendix,  and  having  likewise  made  the  proper 
payment,  shall  receive  a  certificate  of  his  election,  according  to  the  proper 
Form  in  the  Appendix. 

12. — Any  Member,  Associate  Member,  Associate  or  Student  elected 
at  any  meeting  between  the  Annual  Meetings  shall  be  entitled  to  all 
Transactions  issued  in  the  Institute's  year,  so  soon  as  he  has  signed  and 
returned  a  declaration  according  to  the  proper  Form  in  the  Appendix, 
and  paid  his  subscription. 

13. — The  Transactions  of  the  Institute  shall  not  be  forwarded  to  those 
whose  subscriptions  are  in  arrear  on  the  first  of  November  in  each  year. 

14. — Any  person  whose  subscription  is  more  than  one  year  in  arrear 
shall  be  reported  to  the  Council,  who  shall  direct  application  to  be  made 
for  it,  according  to  the  proper  Form  in  the  Appendix,  and  in  the  event  of 
its  continuing  one  month  in  arrear  after  such  application,  the  Council 
shall  have  the  power,  after  remonstrance  by  letter  to  his  last  recorded 
address  in  the  books  of  the  Society,  according  to  the  proper  Form  in  the 
Appendix,  of  declaring  that  the  defaulter  has  ceased  to  be  a  Member. 

15. — In  case  the  expulsion  of  any  person  shall  be  judged  expedient 
by  ten  or  more  Members  or  Associate  Members,  and  they  think  fit  to 
draw  up  and  sign  a  proposal  requiring  such  expulsion,  the  same  being 
delivered  to  the  Secretary,  shall  be  by  him  laid  before  the  next  meeting 
of  the  Council  for  consideration.  If  the  Council,  after  due  inquiry,  do  not 
find  reason  to  concur  in  the  proposal,  no  entry  thereof  shall  be  made  in  any 
minutes,  nor  shall  any  public  discussion  thereon  be  permitted,  unless  by 
requisition  signed  by  one-half  of  the  Members  or  Associate  Members 
of  the  Institute  ;  but  if  the  Councd  do  find  good  reason  for  the  proposed 
expulsion,  they  shall  direct  the  Secretary  to  address  a  letter,  according  to 
the  proper  Form  in  the  Appendix,  to  the  person  proposed  to  be  expelled, 
advising  him  to  withdraw  from  the  Institute.  If  that  advice  be  followed, 
no  entry  on  the  minutes  nor  any  public  discussion  on  the  subject  shall  be 
permitted  ;  but  if  that  advice  be  not  followed,  nor  an  explanation  given 
which  is  satisfactory  to  the  Council,  they  shall  call  a  General  Meeting  for 
the  purpose  of  deciding  on  the  question  of  expulsion  ;  and  if  a  majority  of 
the  Members  and  Associate  Members  present  at  such  meeting  (provided 
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the  number  so  present  be  not  less  than  forty)  vote  that  such  person  be 
expelled,  the  Chairman  of  that  meeting  shall  declare  the  same  accord- 
ingly, and  the  Secretary  shall  communicate  the  same  to  the  person, 
according  to  the  proper  Form  in  the  Appendix. 

IV. — Subscriptions. 

16. — The  annual  subscription  of  each  Member  and  Associate  Member 
shall  be  £2  2s.,  of  each  Associate  and  Student  £1  os.,  payable  in 
advance,  and  shall  be  considered  due  on  election,  and  afterwards  on  the 
first  Saturday  in  August  of  each  year. 

17. — Any  Member,  Associate  Member,  Associate  or  Student  may,  at 
any  time,  compound  for  all  future  subscriptions  by  a  payment  in  accud- 
ance  with  the  following  scale  : — 

Under  30  years  of  age,  the  sum  of  £31 
Over  30  „  .,  „  27 

„     40  , 24 

„     50  „  .,  ..  21 

n      fi0  »  »  ;,  ]" 

or  on  such  other  conditions  as  the  Council  may,  in  writing,  accept.  Every 
person  so  compounding  shall  be  a  Member,  Associate  Member,  Associate 
or  Student  for  life,  as  the  case  may  be.  Any  Associate  Member,  Associate 
or  Student  so  compounding  who  may  afterwards  be  qualified  to  become  a 
Member,  may  do  so,  by  election  in  the  manner  described  in  Bye-law  8. 
All  compositions  shall  be  deemed  capital  money  of  the  Institute. 

18. — In  case  any  Member,  Associate  Member  or  Associate,  who  Lis 
been  long  distinguished  in  his  professional  career,  becomes  unable,  from 
ill-health,  advanced  age,  or  other  sufficient  cause,  to  carry  on  a  lucrative 
practice,  the  Council  may,  on  the  report  of  a  Sub-Committee  appointed 
by  them  for  that  purpose,  if  they- find  good  reason  for  the  remission  of 
the  annual  subscription,  so  remit  it.  They  may  also  remit  any  arrears 
which  are  due  from  a  Member,  or  they  may  accept  from  him  a  collection 
of  books,  or  drawings,  or  models,  or  other  contributions,  in  lieu  of  the 
composition  mentioned  in  Bye-law  17,  and  may  thereupon  release  him 
from  any  or  all  future  subscriptions,  and  permit  him  to  resume  his  former 
rank  in  the  Institute. 

19. — Owners  of  Collieries,  Engineers,  Manufacturers,  Railway  Com- 
panies, and  Employers  of  labour  generally,  may  subscribe  annually  to  the 
funds  of  the  Institute,  and  each  such  subscriber  of  £2  2s.  annually  shall 
be  entitled  to  tickets  to  admit  two  persons  to  the  rooms,  library,  meetings, 
lectures,  and  public  proceedings  of  the  Society  ;  and  for  every  additional 
£2  2s.,  subscribed  annually,  two  other  persons  shall  be  admissible  ;  and 
each  such  subscriber  shall  also  be  entitled  for  each  £2  2s.  subscription 
to  have  a  copy  of  the  Transactions  of  the  Institute  sent  to  him. 

V. — Election  of  Officers. 

2G. — The  President,  Vice-Presidents,  and  Councillor*  sudi  be  elected 
at  the  Annual  Meeting  in  August  (except  in  cases  of  vacancies)  and  shall 
be  eligible  for  re-election  to  any  office,  with  the  exception  of  r»ny  President 
who  may  have  held  office  for  the  two  immediately  preceding  years,  or 
Vice-President  who  may  have  held  office  for  iha  three  immediately 
preceding  years,  and  such  six  Councillors  as  may  have  attended  the  fewest 
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Council  Meetings  during  the  past  year,  and  when  any  such  attendances 
are  equal,  the  Council  shall  decide  between  them  ;  but  any  such  Member 
or  Associate  Member  shall  be  eligible  for  re-election  after  being  one  year 
out  of  office. 

Any  Retiring  Vice-President  or  Councillor  who  may  be  ineligible  for 
re-election  shall  nevertheless  be  eligible  to  any  other  office. 

21. — Each  Member  and  Associate  Member  shall  be  at  liberty  to 
nominate  in  writing,  and  send  to  the  Secretary  not  less  than  eight  days 
prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  duly  signed,  of 
Members  and  Associate  Members  suitable  to  fill  the  offices  of  President, 
Vice-Presidents,  and  Members  of  Council  for  the  ensuing  year.  The 
Council  shall  prepare  a  list  of  the  persons  so  nominated,  together  with 
the  names  of  the  Officers  for  the  current  year  eligible  for  re-election,  and 
of  such  other  Members  and  Associate  Members  as  they  deem  suitable  for  the 
various  offices.  Such  list  shall  comprise  the  names  of  not  less  than  thirty 
persons.  The  list  so  prepared  by  the  Council  shall  be  submitted  to  the 
Ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  list  for  the 
annual  election  in  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of 
this  list  shall  be  posted  at  least  seven  days  previous  to  the  Annual  Meeting 
to  every  Member  and  Associate  Member,  who  may  erase  any  name  or 
names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the 
number  of  names  on  the  fist,  after  such  erasure  or  substitution,  must  not 
exceed  the  number  to  be  elected  to  the  respective  offices.  Papers  which 
do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers. 
The  votes  for  any  Member  who  may  not  be  elected  President  or  Vice- 
Presidents  shall  count  for  them  as  Members  of  the  Council,  but  in  no 
case  shall  he  receive  more  than  one  vote  from  each  voter.  The  Chairman 
shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and, 
after  making  the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand 
to  the  Chairman  a  list  of  the  elected  Officers.  The  balloting  papers  may 
be  returned  through  the  post,  addressed  to  the  Secretary,  or  be  handed  to 
him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the 
appointment  of  the  scrutineers  for  the  election  of  Officers. 

22. — In  case  of  the  decease,  expulsion,  or  resignation  of  any  Officer  or 
Officers,  the  Council,  if  they  deem  it  requisite  that  the  vacancy  shall  be 
filled  up,  shall  present  to  the  next  Ordinary  General  Meeting  a  List  of 
persons  whom  they  nominate  as  suitable  for  the  vacant  office  or  offices, 
and  a  new  Officer  or  Officers  shall  be  elected  at  the  first  succeeding 
Ordinary  General  Meeting. 

23. — The  Treasurer  and  the  Secretary  shall  be  appointed  by  the  Council, 
and  shall  be  removable  by  the  Council,  subject  to  appeal  to  a.  General 
Meeting.     One  and  the  same  person  may  hold  both  these  offices. 

VI. — Duties  of  the  Officers  and  Council. 

24. — The  President  shall  take  the  chair  at  all  meetings  of  the  Institute, 
the  Council,  and  Committees,  at  which  he  is  present  (he  being  ex-officio  a 
member  of  all),  and  shall  regulate  and  keep  order  in  the  proceedings. 

25. — In  the  absence  of  the  President,  it  shall  be  the  duty  of  the  senior 
Vice-President  present  to  preside  at  the  meetings  of  the  Institute,  to 
keep  order,  and  to  regulate  the  proceedings.     In  case  of  the  absence  of 
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the  number  so  present  be  not  less  than  forty)  vote  that  such  person  be 
expelled,  the  Chairman  of  that  meeting  shall  declare  the  same  accord- 
ingly, and  the  Secretary  shall  communicate  the  same  to  the  person, 
according  to  the  proper  Form  in  the  Appendix. 

IV. — Subscriptions. 

16. — The  annual  subscription  of  each  Member  and  Associate  Member 
shall  be  £2  2s.,  of  each  Associate  and  Student  £1  5s.,  payable  in 
advance,  and  shall  be  considered  due  on  election,  and  afterwards  on  the 
first  Saturday  in  August  of  each  year. 

17. — Any  Member,  Associate  Member,  Associate  or  Student  may,  at 
any  time,  compound  for  all  future  subscriptions  by  a  payment  in  acco*d- 
ance  with  the  following  scale  : — 

Under  30  years  of  age,  the  sum  of  £31 

Over  30  ,  27 

„     40  , 24 

„     50  „  .,  .,  21 

„     60  „  „  .,  17 

or  on  such  other  conditions  as  the  Council  may,  in  writing,  accept.  Every 
person  so  compounding  shall  be  a  Member,  Associate  Member,  Associate 
or  Student  for  life,  as  the  case  may  be.  Any  Associate  Member,  Associate 
or  Student  so  compounding  who  may  afterwards  be  qualified  to  become  a 
Member,  may  do  so,  by  election  in  the  manner  described  in  Bye-law  8. 
All  compositions  shall  be  deemed  capital  money  of  the  Institute. 

18. — In  case  any  Member,  Associate  Member  or  Associate,  who  Lis 
been  long  distinguished  in  his  professional  career,  becomes  unable,  from 
ill-health,  advanced  age,  or  other  sufficient  cause,  to  carry  on  a  lucrative 
practice,  the  Council  may,  on  the  report  of  a  Sub-Committee  appointed 
by  them  for  that  purpose,  if  they-  find  good  reason  for  the  remission  of 
the  annual  subscription,  so  remit  it.  They  may  also  remit  any  arrears 
which  are  due  from  a  Member,  or  they  may  accept  from  him  a  collection 
of  books,  or  drawings,  or  models,  or  other  contributions,  in  lieu  of  the 
composition  mentioned  in  Bye-law  17,  and  may  thereupon  release  him 
from  any  or  all  future  subscriptions,  and  permit  him  to  resume  his  former 
rank  in  the  Institute. 

19. — Owners  of  Collieries,  Engineers,  Manufacturers,  Railway  Com- 
panies, and  Employers  of  labour  generally,  may  subscribe  annually  to  the 
funds  of  the  Institute,  and  each  such  subscriber  of  £2  2s.  annually  shall 
be  entitled  to  tickets  to  admit  two  persons  to  the  rooms,  library,  meetings, 
lectures,  and  public  proceedings  of  the  Society  ;  and  for  every  additional 
£2  2s.,  subscribed  annually,  two  other  persons  shall  be  admissible  ;  and 
each  such  subscriber  shall  also  be  entitled  for  each  £2  2s.  subscription 
to  have  a  copy  of  the  Transactions  of  the  Institute  sent  to  him. 

"7. — Election  of  Officers. 

20. — The  President,  Vice-Presidents,  and  Councillor*  su.dl  be  elected 
at  the  Annual  Meeting  in  August  (except  in  cases  of  vacancies)  and  shall 
be  eligible  for  re-election  to  any  office,  with  the  exception  of  nny  President 
who  may  have  held  office  for  the  two  immediately  preceding  years,  or 
Vice-President  who  may  have  held  office  for  Ihe  three  immediately 
preceding  years,  and  such  six  Councillors  as  may  have  attended  the  fewest 
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Council  Meetings  during  the  past  year,  and  when  any  such  attendances 
are  equal,  the  Council  shall  decide  between  them  ;  but  any  such  Member 
or  Associate  Member  shall  be  eligible  for  re-election  after  being  one  year 
out  of  office. 

Any  Retiring  Vice-President  or  Councillor  who  may  be  ineligible  for 
re-election  shall  nevertheless  be  eligible  to  any  other  office. 

21. — Each  Member  and  Associate  Member  shall  be  at  liberty  to 
nominate  in  writing,  and  send  to  the  Secretary  not  less  than  eight  days 
prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  duly  signed,  of 
Members  and  Associate  Members  suitable  to  fill  the  offices  of  President, 
Vice-Presidents,  and  Members  of  Council  for  the  ensuing  year.  The 
Council  shall  prepare  a  list  of  the  persons  so  nominated,  together  with 
the  names  of  the  Officers  for  the  current  year  eligible  for  re-election,  and 
of  such  other  Members  and  Associate  Members  as  they  deem  suitable  for  the 
various  offices.  Such  list  shall  comprise  the  names  of  not  less  than  thirty 
persons.  The  list  so  prepared  by  the  Council  shall  be  submitted  to  the 
Ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  list  for  the 
annual  election  in  August.  (See  proper  Form  in  the  Appendix.)  A  copy  of 
this  list  shall  be  posted  at  least  seven  days  previous  to  the  Annual  Meeting 
to  every  Member  and  Associate  Member,  who  may  erase  any  name  or 
names  from  the  list,  and  substitute  the  name  or  names  of  any  other 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the 
number  of  names  on  the  list,  after  such  erasure  or  substitution,  must  not 
exceed  the  number  to  be  elected  to  the  respective  offices.  Papers  which 
do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers. 
The  votes  for  any  Member  who  may  not  be  elected  President  or  Vice- 
Presidents  shall  count  for  them  as  Members  of  the  Council,  but  in  no 
case  shall  he  receive  more  than  one  vote  from  each  voter.  The  Chairman 
shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and, 
after  making  the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand 
to  the  Chairman  a  list  of  the  elected  Officers.  The  balloting  papers  may 
be  returned  through  the  post,  addressed  to  the  Secretary,  or  be  handed  to 
him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the 
appointment  of  the  scrutineers  for  the  election  of  Officers. 

22. — In  case  of  the  decease,  expulsion,  or  resignation  of  any  Officer  or 
Officers,  the  Council,  if  they  deem  it  requisite  that  the  vacancy  shall  be 
filled  up,  shall  present  to  the  next  Ordinary  General  Meeting  a  List  of 
persons  whom  they  nominate  as  suitable  for  the  vacant  office  or  offices, 
and  a  new  Officer  or  Officers  shall  be  elected  at  the  first  succeeding 
Ordinary  General  Meeting. 

23. — The  Treasurer  and  the  Secretary  shall  be  appointed  by  the  Council, 
and  shall  be  removable  by  the  Council,  subject  to  appeal  to  &  Genera] 
Meeting.     One  and  the  same  person  may  hold  both  these  offices. 

VI. — Duties  of  the  Officebs  and  Council. 

24. — The  President  shall  take  the  chair  at  all  meetings  of  the  Institute, 
the  Council,  and  Committees,  at  which  he  is  present  (he  being  ex-offkw  a 
member  of  all),  and  shall  regulate  and  keep  order  in  the  proceedings. 

25. — In  the  absence  of  the  President,  it  shall  be  the  duty  of  the  senior 
Vice-President  present  to  preside  at  the  meetings  of  the  Institute,  to 
keep  order,  and  to  regulate  the  proceedings.     In  case  of  the  absence  of 
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the  President  and  of  all  the  Vice-Presidents,  the  meeting  may  elect  an}' 
Member  of  Council,  or  in  case  of  their  absence,  any  Member  or  Associate 
Member  present,  to  take  the  chair  at  the  Meeting. 

26. — At  Meetings  of  the  Council,  five  shall  be  a  quorum.  The  minutes 
of  the  Council's  proceedings  shall  be  at  all  times  open  to  the  inspection 
of  the  Members  and  Associate  Members. 

27. — The  Treasurer  and  the  Secretary  shall  act  under  the  direction  and 
control  of  the  Council,  by  which  body  their  duties  shall  from  time  to 
time  be  defined. 

28. — The  Council  may  appoint  Committees  for  the  purpose  of  tran- 
sacting any  particular  business,  or  of  investigating  any  specific  subject 
connected  with  the  objects  of  the  Institute.  Such  Committees  shall 
make  a  report  to  the  Council,  who  shall  act  thereon,  and  make  use  thereof 
as  they  see  occasion. 

VII. — Communications  and  Memoirs. 

29. — All  papers  shall  be  sent  for  the  approval  of  the  Council  at  least 
twenty-one  days  before  a  General  Meeting,  and  after  approval,  shall  be 
read  before  the  Institute.  The  Council  shall  also  direct  whether  any 
paper  read  before  the  Institute  shall  be  printed  in  the  Transactions,  and 
immediate  notice  shall  be  given  to  the  writer  whether  it  is  to  be  printed 
or  not. 

30. — The  copyright  of  all  papers  communicated  to,  and  accepted  for 
printing  by  the  Council,  and  printed  within  twelve  months,  shall  become 
vested  in  the  Institute,  and  such  communications  shall  not  be  published 
for  sale  or  otherwise,  without  the  written  permission  of  the  Council. 

31. — Twenty  copies  of  each  paper  printed  by  the  Institute  shall  be 
presented  to  the  author  for  private  use. 

32. — All  proofs  of  reports  of  discussions,  forwarded  to  any  person  for 
correction,  must  be  returned  to  the  Secretary  within  seven  days  from  the 
date  of  their  receipt,  otherwise  they  will  be  considered  correct  and  be 
printed  off. 

33. — The  Institute  is  not,  as  a  body,  responsible  for  the  statements  and 
opinions  advanced  in  the  papers  which  may  be  read,  nor  in  the  discussions 
which  may  take  place  at  the  meetings  of  the  Institute. 

VIII.— Meetings  of  the  Institute. 

6i. — An  Ordinary  General  Meeting  shall  be  held  on  the  first  Saturday 
of  every  month  (except  January  and  July)  at  two  o'clock,  unless  other- 
wise determined  by  the  Council ;  and  the  Ordinary  General  Meeting  i^ 
the  month  of  August  shall  be  the  Annual  Meeting,  at  which  a  report  of 
the  proceedings,  and  an  abstract  of  the  accounts  of  the  previous  year, 
shall  be  presented  by  the  Council. 

35. — All  donations  to  the  Institute  shall  be  acknowledged  in  the 
Annual  Report  of  the  Council. 

36. — A  Special  General  Meeting  shall  be  called  whenever  the  Council 
may  think  fit,  and  also  on  a  requisition  to  the  Council,  signed  by  ten  or 
more  Members  or  Associate  Members.  The  business  of  a  Special  Meeting 
shall  be  confined  to  that  specified  in  the  notice  convening  it. 

37. — The  Members,  Associate  Members,  Honorary  Members,  Associates 
and  Students,  shall  have  notice  of,  and  the  privilege  to  attend,  all 
Ordinary  General  Meetings  and  Special  Meetings. 
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38. — Every  question,  not  otherwise  provided  for,  which  shall  come 
before  any  meeting,  shall  be  decided  by  the  votes  of  the  majority  of  the 
Members  and  Associate  Members  then  present. 

39. — Invitations  shall  be  forwarded  to  any  person  whose  presence  at 
the  discussions  the  Council  may  think  advisable,  and  strangers  so  invited 
shall  be  permitted  to  take  part  in  the  proceedings  but  not  to  vote. 

Any  Member  or  Associate  Member  shall  have  power  to  introduce  two 
strangers  (see  proper  Form  in  the  Appendix)  to  any  General  Meeting,  but 
they  shall  not  take  part  in  the  proceedings  except  by  permission  of  the 
meeting. 

IX. — Property  of  the  Institute. 

40. — The  Funds  of  the  Society  shall  be  deposited  in  the  hands  of  the 
Treasurer,  and  shall  be  disbursed  or  invested  by  him  according  to  the 
direction  of  the  Council. 

41. — The  Institute  Hall  and  Reading  Room  shall  be  open  to  the 
Members,  Associate  Members,  Honorary  Members,  Associates  and 
Students  on  every  week  day,  from  10  a.m.  to  5  p.m.,  except  on  such 
special  day  or  days  when  the  Council  shall  think  it  expedient  to  close  the 
rooms  and  suspend  the  circulation  of  Books.  Books  shah  be  issued 
according  to  regulations  from  time  to  time  approved  by  the  Council. 

42. — No  duplicate  copies  of  any  portion  of  the  Transactions  shall  be 
issued  to  any  Member,  Associate  Member,  Associate  or  Student,  unless 
by  order  from  the  Council. 

X. — Alteration  of  Bye-laws. 

43. — No  alteration  shall  be  made  in  the  Bye-laws  of  the  Institute, 
except  at  the  Annual  Meeting,  or  at  a  Special  Meeting  for  that  purpose, 
and  the  particulars  of  every  such  alteration  shall  be  announced  at  a 
previous  Ordinary  Meeting,  and  inserted  in  its  minutes,  and  shall  be 
exhibited  in  the  room  of  the  Institute  fourteen  days  previous  to  such 
Annual  or  Special  Meeting,  and  such  Meeting  shall  have  power  to  adopt 
any  modification  of  such  proposed  alteration  of  the  Bye-laws. 

I  hereby  approve  the  foregoing  Bye-laws. 

M.  W.  RIDLEY, 

One  of  Her  Majesty  s  Principal  Secretaries  of  State. 
Whitehall, 

23rd  September,  1898. 

APPENDIX  TO  THE  BYE-LAWS. 


FORM  A,  Member  or  Honorary  Member. 
A.  B.   [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born  on 

'he day  of 189         ,  being  desirous  of  belonging  to 

5be  North  of  England  Institute  of  Mining  and  Mechanical  Engineers,  I  recommend 
him,  from  personal  knowledge,  as  a  person  in  every  respect  worthy  of  that  distinc- 
tion, because — 

[ Here  specify  distinctly  the  qualifications  of  the  Candidate,  according  to  the  spirit 

of  Bye-lams  3  or  6.] 

On  the  above  grounds,  I  propose  bim  to  the  Council  as  a  proper  person  to  belong 
»o  the  Institute. 

Signed Member  or  Associate  Member. 

Dated  this day  of 189 


lxxvi 
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We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal  know- 
ledge, being  convinced  that  A.  B.  is  in  every  respect  a  proper  person  to  belong  to 
the  Institute. 

}Two  Members  or  Associate 
Members,  or  by  Five  Members 
or  Associate  Members  in  the 
case  of  the  nomination 
of  an  Honorary  Member. 


[Undertaking  to  be  signed  by  the  Candidate.] 
I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election,  I  will  he 
governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for  the  time  being.  01 
as  they  may  hereafter  be  altered,  amended,  or  enlarged  under  the  powers  of  the  said 
Royal  Charter;  and  that  I  will  promote  the  objects  of  the  Institute  as  far  as  may 
be  in  my  power,  and  wiil  not  aid  in  any  unauthorised  publication  of  the  proceedings, 
and  will  attend  the  meetings  thereof  as  often  as  I  conveniently  can ;  provided  that 
whenever  I  shall  signify  in  writing  to  the  Secretary  that  I  am  desirous  of  with- 
drawing my  name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may 
be  due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 189 


[7>  be  filled  up  by  the  Council.'] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B.  to  be 

balloted  for  as  a Member  of  The  North  of  England  Institute  of 

Mining  and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting    189 

Passed  by  the  Council  1S9 

Elected  at  the  Ordinary  General  Meeting 189      .    Age, years. 


FORM  B,  Associate  Member,  Associate  ob  Student. 
A.  B.  [Christian  Name,  Surname,"  Occupation,  and  Address  in  full],  born  on 

the day  of 189      ,  being  desirous  of  belonging  to 

The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers,  I  recom- 
mend him,  from  personal  knowledge,  as  a  person  in  every  respect  worthy  of 
that  distinction,  and  propose  him  to  the  Council  as  a  proper  person  to  belong  to 
the  Institute. 

Signed Member  or  Associate  Member. 

Dated  this day  of 189       . 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal 
knowledge,  being  convinced  that  A.  B.  is  in  every  respect  a  proper  person  to 
belong  to  the  Institute. 

Two  Members 

or 

Associate  Members. 


[  Undertaking  to  be  signed  by  the  Candidate.] 
I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election,  I  will  be 
governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for  the  time  being,  or 
as  they  may  hereafter  be  altered,  amended,  or  enlarged  under  the  powers  of  the  said 
R)yal  Charter;  and  that  I  will  promote  the  objects  of  the  Institute  as  far  as  may 
be  in  my  power,  and  will  not  aid  in  any  unauthorised  publication  of  the  proceedings, 
and  will  attend  the  meetings  thereof  as  often  as  I  conveniently  can ;  provided  that 
whenever  I  shall  signify  in  writing  to  the  Secretary  that  I  am  desirous  of  with- 
drawing my  name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may 
be  due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of......... .....189 
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[To  be  filled  up  by  the  Council."] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B.  to  be 

balloted  for  as  a of  The  North  of  England  Institute  of  Mining 

and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting    1S9 

Passed  by  the  Council  189 

Elected  at  the  Ordinary  General  Meeting  189      .    Age, years 


FORM  C,  Tbansfeb  to  Membeb  ob  Associate  Member. 
A.  B.  [Christian  Name,  Surname,  Occupation,  and  Address  in  full],  born  od 

the day  of 189       ,  at  present  a 

of  The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers,  being 

desirous  of  becoming  a Member  of  the  said  Institute,  I  recommend 

him,   from   personal   knowledge,   as   a   person   in   every   respect   worthy   of    that 
distinction,  because — 

\_Here  specify  distinctly  the  qualifications  of  tin  Candidate,  according  to  the  spirit 
of  Bye-laws  3  and  4.] 
On  the  above  grounds,  I  propose  him  to  the  Council  as  a  proper  person  to  be 

admitted  a Member. 

Signed „ Member  or  Associate  Member. 

Dated  this day  of 189 

We,  the  undersigned,  concur  in  the  above  recommendation,  from  personal  know- 
ledge,   being    convinced    that    A.   B.   is   in   every  respect   a   proper  person  to  be 

admitted  a Member. 

Two  Members 

or 

Associate  Members. 


[Undertaking  to  be  signed  by  the  Candidate."] 
I,  the  undersigned,  do  hereby  promise  that,  in  the  event  of  my  election,  I  will  be 
governed  by  the  Royal  Charter  and  Bye-laws  of  the  Institute  for  the  time  being,  oi 
is  they  may  hereafter  be  altered,  amended,  or  enlarged  under  the  powers  of  the  said 
Royal  Charter ;  and  that  I  will  promote  the  objects  of  the  Institute  as  far  as  may 
be  in  my  power,  and  will  not  aid  in  any  unauthorised  publication  of  the  proceedings, 
and  will  attend  the  meetings  thereof  as  often  as  I  conveniently  can ;  provided  that 
whenever  I  shall  signify  in  writing  to  the  Secretary  that  I  am  desirous  of  with- 
drawing my  name  therefrom,  I  shall  (after  the  payment  of  any  arrears  which  may 
be  due  by  me  at  that  period)  cease  to  belong  to  the  Institute. 

Signed 

Dated  this day  of 189      . 


[To  be  filled  up  by  the  Council.] 
The  Council,  having  considered  the  above  recommendation,  present  A.  B.  to  be 

balloted  for  as  a Member  of  The  North  of  England  Institute  of  Mining 

and  Mechanical  Engineers. 

Signed Chairman. 

Nominated  at  the  Ordinary  General  Meeting    189 

Passed  by  the  Council   189 

Elected  at  the  Ordinary  General  Meeting 189      .     Age, years 


FORM  D. 

List  of  the  names  of  persons  to  be  balloted  for  at  the  Ordinary  General  Meeting 
an the day  of 189      . 

Members  :— 


Associate  Members: 
h.onobary  membebs 
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Associates:— 
Students  «— 


Strike  Qut  the  nanies  of  such  persons  as  you  desire  should  not  be  elected,  and 
hand  the  list  to  the  Chairman. 


FORM  E. 

Sir, — I  beg  leave  to  inform  you  that  on  the day  of 

you  were  elected  a of  The  North  of  England  Institute  of  Mining 

and  Mechanical  Engineers.  In  conformity  with  its  Bye-laws  your  election  cannot 
be  confirmed  until  your  first  annual  subscription  be  paid,  the  amount  of  which  is 
£ ,  or,  at  your  option,  a  life-composition  in  accordance  with  the  following 

Under  30  years  of  age £31 

Over  30      „  „      27 

„     40     „  24 

„     50      „  .,      21 

„     60     „  „      17 

If  the  subscription  is  not  received  within  four  months  from  the  present  date,  the 
election  will  become  void  under  Bye-law  10. 

All  annual  subscriptions  are  due  on  the  first  Saturday  in  August  of  each  year. 

I  am,  sir,  yours  faithfully, 
Dated 189        .  Secretary. 


FORM  F. 

The  North  of  England  Institute  of  Mining  and  Mechanical  Engineers. 

Founded  1852.     Incorporated  by  Royal  Charter,  A.D.  1876. 

These  are  to  certify  that  A.   B.  [Christian  Name,  Surname,   Occupation,  and 

Address  in  full]  was  elected   a  Member    of  The  North  of  England   Institute  of 

Mining  and  Mechanical  Engineers,  at  an  Ordinary  General  Meeting  held  on  the 

dayof 189 

Witness  our  hands  and  seal  this day  of 189 

President. 


Seal  . 
\^/  Secretary. 


FORM  G. 

Sib. — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers  to  draw  your  attention  to  Bye-law  14,  and  to  remind 

you  that  the  sum  of  £ of  your  annual  subscriptions  to  the  funds  of  the 

Institute  remains  unpaid,  and  that  you  are  in  consequence  in  arrear  of  subscription. 
I  am  also  directed  to  request  that  you  will  cause  the  same  to  be  paid  without 
further  delay,  otherwise  the  Council  will  be  under  the  necessity  of  exercising  their 
discretion  as  to  using  the  power  vested  in  them  by  the  Article  above  referred  to. 
I  am,  sir,  yours  faithfully, 

Secretary. 

Dated ' 189 


FORM  H. 
Sib,— I  am  directed  by  the  Council  of  The  North  of  England  Institute  of  Minmg 
and  Mechanical  Engineers  to  inform  you  that,  in  consequence  of  non-payment  of 
your  arrears  of  subscription,  and  in  pursuance  of  Bye-law  14,  the  Council  have 

determined  that  unless  payment  of  the  amount  £ is  made  previous  to 

the...,      ....day  of next,  they  will  proceed  to  declare  that 

you  have  ceased  to  be  a  Member  of  the  Institute. 

But,  notwithstanding  this  declaration,  you  will  remain  liable  for  payment  of  the 
arrears  due  from  you. 

I  am,  sir,  yours  faithfully, 

....Secretary. 

Dated 189 
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FORM  I. 
SIR, — I  am  directed  by  the  Council  of  The  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers  to  inform  you  that,  upon  mature  consideration  of  a 
proposal  which  has  been  laid  before  them  relative  to  you,  they  feel  it  their  duty  to 
advise  you  to  withdraw  from  the  Institute,  or  otherwise  they  will  be  obliged  to 
act  in  accordance  with  Bye-law  15. 

I  am,  sir,  yours  faithfully, 

Secretary. 

Dated 189 


FORM  J. 
SIR, — It  is  my  duty  to  inform  you  that,  under  a  resolution  passed  at  a  Special 
General  Meeting  of  The  North  of  England  Institute  of   Mining  and  Mechanical 

Engineers,  held  on  the day  of 189 ,  according  to 

the  provisions  of  Bye-law  15,  you  have  ceased  to  be  a of  the  Institute. 

I  am,  sir,  yours  faithfully, 

Secretary. 

Dated J  89 


FORM  K,  Balloting  List. 

Ballot  to  take  place  at  the  Annual  Meeting  on 189 at  Two  o'clock,  p.m. 

The  names  of  persons  for  whom  the  voter  does  not  vote  must  be  erased,  and 
the  names  of  other  persons  eligible  for  re-election  may  be  inserted  in  their  place, 
provided  the  number  remaining  on  the  list  does  not  exceed  the  number  of  persons 

to  be  elected.  

President — Not  more  than  One  Name  to  be  returned,  or  the  vote 

will  be  lost. 
President  for  the  current  year  eligible  for  re-eiection.* 

"  J-  New  Nominations.* 

Vice-Presidents — Not  more  than  Six  Names  to  be  returned,  or  the  '%■ 

vote  will  be  lost.                                                a  g 

The  Votes  for  any  Member. who  may  not  be  elected  President  _§  c 

or  Vice-Presidents  shall  count  for  them  as  Members  of  the  Council,  **  ^ 

but  in  no  case  shall  he  receive  more  than  one  vote  from  each  voter.     <"  js 

a  +* 


Vice-Presidents   for  the   current   year  eligible  for  re-  & 
election.  "g 

to 

a 
New  Nominations.  p 

13 

Council— Not  more  than  Eighteen  Names  to  be  returned,  or  the  « 
vote  will  be  lost.  £ 


« 
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Members  of  the  Council  for  the  current  year  eligible  for  S  O  k  H 

re-election.  a 


c 
< 


* 


New  Nominations. 


•  To  be  inserted  when  necessary. 
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Ex-Offioio  Members  of  the  Council  for  the  eusuing  year  :— 
Past-Presidents. 

Retiring  Vice-Presidents. 


Bye-law  21. 

Each  Member  and  Associate  Member  shall  be  at  liberty  to  nominate  in  writing,  and  send  to  tht 
Secretary  not  less  than  eight  days  prior  to  the  Ordinary  General  Meeting  in  June,  a  list,  dulj 
signed,  of  Members  and  Associate  Members  suitable  to  fill  the  offices  of  President,  Vice-Presidents 
and  Members  of  Council  for  the  ensuing  year.  The  Council  shall  prepare  a  list  of  the  personi 
so  nominated,  together  with  the  names  of  the  Officers  for  the  current  year  eligible  for  re-election 
and  of  such  other  Members  and  Associate  Members  as  they  deem  suitable  for  the  various  offices 
Such  list  shall  comprise  the  names  of  not  less  than  thirty  persons.  The  list  so  prepared  by  th« 
Council  shall  be  submitted  to  the  ordinary  General  Meeting  in  June,  and  shall  be  the  balloting  lis' 
for  the  annual  election  in  August.  [See  proper  Form  in  the  Appendix.]  A  copy  of  this  list  shall  b' 
posted  at  least  seven  days  previous  to  the  Annual  Meeting  to  every  Member  and  Associate  Member 
who  may  erase  any  name  or  names  from  the  list,  and  substitute  the  name  or  names  of  any  othei 
Member  or  Associate  Member  eligible  for  each  respective  office  ;  but  the  number  of  names  on  the  list 
after  such  erasure  or  substitution,  must  not  exceed  the  number  to  be  elected  to  the  respective  offices 
Papers  which  do  not  accord  with  these  directions  shall  be  rejected  by  the  scrutineers.  The  vote? 
for  any  Member  who  may  not  be  elected  President  or  Vice-Presidents  shall  count  for  them  as 
Members  of  the  Council,  out  in  no  case  shall  lie  receive  more  than  one  vote  from  each  voter.  The 
Chairman  shall  appoint  four  scrutineers,  who  shall  receive  the  balloting  papers,  and,  after  making 
the  necessary  scrutiny,  destroy  the  same,  and  sign  and  hand  to  the  Chairman  a  list  of  the  elected 
Officers.  The  balloting  papers  may  be  returned  through  the  post,  addressed  to  the  Secretary,  01 
be  handed  to  him,  or  to  the  Chairman  of  the  meeting,  so  as  to  be  received  before  the  appointment 
of  the  scrutineers  for  the  election  of  Officers. 

Names  substituted  for  any  of  the  above  are  to  be  written   in  the  blank  spaces 
opposite  those  they  are  intended  to  supersede. 

The  following  Members  are  ineligible  from  causes  specified  in  Bye-law  20 : — 

As  President 

As  Vice-Presidents 

As  Councillors M.., 


FORM  L. 

Admit w .............. 

of '. ,. „ 

to  the  Ordinary  General  Meeting  on  Saturday,  the .. 

(Signature  of  Member,  Associate  Member,  Associate  or  Student) 

The  Chair  to  be  taken  at  Two  o'clock  pan. 
I   undertake  to  abide  by  the  Bye-Laws  of  The  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  and  not  to  aid  in  any  unauthorised  publication 
of  the  Proceedings. 

(Signature  of  Visitor) 

Not  transferable.       * 
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Legislation,  St.  Petersburg,  1899. 
230  California,  U.S.A.,  State  Mining  Bureau,  Sacra- 
mento, Bulletin,  Nos.  13  to  16. 
232  Californian  Architect,  San  Francisco,  U.S.A., 
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305  Electricien,  Paris,  1900. 
307  Electricity,  London,  1900. 
309  Electricity.  New  York  City,  1900. 
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707  North-East  Coast  Institution  of  Engineers  and  820 

Shipbuilders,    Newcastle-upon-Tyne,    Trans-         82l 

actions,  vol.  xiv." 
709  Nova  Scotia,  Department  of  Mines,   Halifax,  823 

Report,  1893-1899. 
711  Nova  Bcotian   Institute   of    Science,    Halifax,  824 

Proceedings  and  Transactions,  vol.  x.  826 

730  Oberhessische    Gesellschaft     fiir    Natur-   und 

Heilkunde,  Giessen,  Benefit,  vol  xxxii."  828 

732  Oesterreichisehe    Zeitschrift    fiir    Berg-    und 

Hiittenwesen,  Vienna,  vol.  xlviii.  830 

733  .      .  V.  r.in-Mittheilungen,  1900. 

731  Ohio  Mechanics'  Institute,  Cincinnati,  Scientific         832 

Proceedings,  vol.  ii.'  834 

736  Ontario    Bureau   of    Mines,   Toronto,  Report, 

vol.  viii  836 

738  Ons  and  Metals.  Denver,  U.S.A.,  1900. 
7+0  <  Htawa  Literary  and  Scientific  Society,  Ottawa. 

Transactions,  1899-1900.  838 

742  Pall  Mall  Magazine,  London,  vols,  xx.,  xxi.  and 

xxii.  8*0 

744  Patent  Office,  London,  Abridgments  of  Sped-  842 

fications,  Classes,  1889-1892,  and  1893-1896. 

745  — ,  — ,  Illustrated  Official  Journal,  Abridgments 

of  Specifications,  1898-1899.  844 

746  — ,  — ,  — ,  Patents,  1900. 

747  — ,  — ,  — ,   Reports  of  Patent,   Design,   Trade  843 

Mark  and  other  cases,  vol.  xvii. 
749  Pennsylvania,  U.S.A.,  Bureau  of  Mines,  Harris-  S43 

burg,  Report,  1838.' 
751  Pennsylvania  State   College,    Centre    County.  850 

Pennsylvania,  Mining  Bulletin,  vol.  iv." 
753  Philosophical    Society    of   Glasgow,    Glasgow.  851 

Proceedings,  vol.  xxx.~ 
755  Plumber  and  Decorator,  London,  1930.  853 

Polytekniske  Forening,  Kristiana,  see  Teknisk 

Ugeblad.  I      855 

757  Popular  Science  Monthly,  New  York  City,  1900.    i 
759  Power,  New  York  City,  1900.  '      856 

761  Practical  Engineer,  Manchester,  vols.  xxi.  and    |      858 

xxii. 
763  Quebec,     Department     of     Colonization     and 

Mines.  Quebec.  Report  on  the  Mines.  1899.         j      860 

765  Queensland,  Department  of  Mines,  Brisbane, 

Annual  Report  of  the  Under  Secretary  for         861 
Mines,  1899  and  1900.  8  13 

766  — ,    — ,    -  ,    Monthly   Mines  Record,   1900. 

767  — .   — ,    — .    Queensland    Government    Mining         865 

Journal,  vol.  i. 
770  Railroad  Car  Journal,  New  York  City,  1900.  i 

772  Railroad  Gazette,  New  York  City,  1900.  868 

774  Railway  Age.  Chicago,  1900. 

776  Railway  and  Engineering  Review,  Chicago,  1900.  870 

778  Railway  Engineer,  London,  vol.  xxi. 
780  Railway  Magazine,  London,  1900. 
782  Reale    Comitate    Geologico    d'ltalia.     Roma.  S72 

Bollettino,  vols.  xxx.  and  xxxi. 
784  Review  of  Reviews,  London,  1900.  |      874 

786  Revista  Minera,  Metalurgica  y  de  Ingenieria. 

Madrid,  vol.  li.  875 

788  Revue  de  la  Legislation  des  Mines  et  Statistique    i      877 

des  Houilleres  en  France  et  en  Belgique,  Paris, 

1899  and  1900.  i      879 

790  Revue  Generate  des  Chemins  de  Fer,  Paris,  1900. 


Revue  Technique,  Paris,  vol.  xxi. 

Ri  mi.    I'niverselle  des  Miins.de  la  Metallurgie, 

I  liege,  Mils,  xlviii.  to  in 
Rochester    Academy    of    Science,    Rochester, 

New  York.  Proceedings,  vol.  hi. 
Royal    Colonial     Institute,    London,    Journal, 

vol   xxxi. 

i  lornwall  Polytechnic  Society,  Falmouth, 

Annual  Report,  1899. 
Royal  Dublin  Society,  Dublin,  Economic  Pro- 
ceedings, rol.  i. 

Scientific  Proceedings,  vol.  ix. 
.  Scientific  Transactions,  toL  rii. 
Royal  Geological  Society  of  Cornwall,  Penzance, 

Transactions,  rol.  xii. 
Royal  Institute  of  British  Architects,  London, 

Journal,  voL  vii. 
Royal  Institution  of  Cornwall.  Truro,  Journal, 

vol.  xiv. 
Royal  Institution  of  Great  Britain,  London, 

Proceedings,  vol.  xv* 
Royal    Scottish    Society   of   Arts,    Edinburgh, 

Transactions,  vol.  w.* 
Royal  Society  of  Canada,  Montreal,  Proceedings 

and  Transactions,  vol.  v. 
Royal  Society  of  Edinburgh,  Edinburgh,  Pro- 

ceedingp,  vol.  xxii. 
Ri  iyal  Society  of  London,  London,  Philosophical 

Transactions." 
— ,  — ,  Proceedings,  vols,  lxv.,  lxvi.  and  lxvii. 
— ,  — ,  Year-book,  1900. 
Royal  Society  of  New   South    Wales.   Sydney 

Journal  and  Proceedings,  vol.  xxxiii. 
Royal  Society  of  Victoria,  Melbourne,  Proceed- 
ings, vol.  xi.' 
— ,  — ,  Transactions,  vol.  iv.' 
Royal    United    Service    Institution,    London, 

Journal,  vol.  xliv. 
Russian  Journal  of   Financial    Statistics,   St. 

Petersburg,  1899-1900. 
Sanitary  Institute   of  Great   Britain,   London, 

Journal,  vols.  xx.  and  xxi. 
Sanitary  Plumber.  New  York  City,  1900. 
School  of   Mines   Quarterly,   New  York  City 

1900. 
Schweizerische  Bauzeitung,  Zurich,  1900. 
Science  Abstracts,  see  Institution  of  Electrical 

Engineers. 
Science  and  Art   of  Mining,  Wigan,  vols.  x. 

and  xi. 
Science  Gossip,  London,  vols.  vi.  and  vii. 
Scientific    American.    New    York    City.     vols. 

lxxxii.   and  lxxxiii.:    and   Supplement,   vols 

xlix.  and  1. 
Seismologii-al   Society    of  Japan,    Yokohama, 

Transactions,  vol.  xx 
Sheffield    Society    of    Engineers    and    Metal- 
lurgists, Sheffield,  1900. 
Shipping    World   and    Herald    of    Commerce, 

London,  vols.  xxii.  and  xxiii. 
Smithsonian  Institution,  Washington,  US.A., 

Annual  Report  of  the  Board  of  Regents,  1895.' 
— ,  — ,  — ,  Report  of  the  U.S.  National  Museum. 

1893-94.' 
Sociedad  Nacional  de  Mineria,  Santiago,  Chile, 

Boletin,  vols.  xi.  and  xii. 
Soeieta   Toseana    di    Scienze    N.iturali,    Pisa, 

Memorie,  vol.  xvii. 
— ,  — ,  Processi  Verbali,  vols.  xi.  and  xii. 
Societe  Beige  de  Geologie,  de  Paleontologie  et 

d'Hydrologie,  Bruxelles,  Bulletin,  vols,  xii., 

xiii.  and  xiv. 
Societe  de  llndustrie   Minerale,   St.  Etienne, 

Bulletin,  vols.  xiii.  and  xiv. 

,  — ,  Comptes-rendus  Mensuels,  1900. 
Societe     d  Encouragement     pour     llndustrie 

Nationale,  Paris,   Bulletin.    1900. 
Societe  des  Ingenieurs  Civils  de  France,  Paris, 

Memoires.  1899  and  1900. 
-,  -,  Proces-verbaux,  1900. 
Societe  des  Ingenieurs  des  Mines,  St.  Peters- 

bourg,  Bulletin,  1899  and  1900. 
Societe     des     Ingenieurs     sortis     de     l'Ecole 

Provinciate    d  Industrie    et    des    Mines    du 

Hainaut,  Liege,  Memoires,  vol.  ix. 
Societe  Geologique  de  Belgique,  Liege,  Annates, 

vols.  xxvi.  and  xxvii. 
Societe  Geologique  de  France,  Paris,  Bulletin, 

vol.  xxviii. 
--,  — ,  Memoires,  vol.  v. 
Societe  Geologique  du    Nord,   Lille,   Annates, 

vol.  xxiii. 
Societe   Industrielle  du   Nord  de    la    France. 

Lille,  Bulletin,  vols.  xxvi.  and  xxvii. 


ALPHABETICAL    LIST   OP   PUBLICATIONS   INDEXED. 


881  Socific  Boientifique  tndustrielle  de  Marseille, 

Marseille,  Bulletin,  rote,  Kxvii.  and  xxviii. 

882  Society  of  Arts,  London,  Journal,  Mils,  xlviii. 

and  xlix. 
8S3  Society  of  Chemical  Industry,  London,  Journal, 

1899 and  l. 

885  Society   of    Engineers,  London,  Transactions, 

1899. 
887  South     African     Association     of    Engineers. 

Johannesburg,  Proceedings,  vol.  v, 
South  Staffordshire  and   Basl   Worcestershire 

Institute  of  Mining  Engineers,  Birmingham, 

iee  Institution  of  Mining  Engim 
889  South    Staffordshire    Institute    of    Iron    and 

Steel    Works'    Managers,    Uriel  ley    Hill,    Pro- 
ceedings, Nol.  Xiv. 

891  South   Wales  Colliery    Officials'   Association, 
Newport,  Journal  and  Proceedings,  1900. 

893  South   Wales    Institute    of   Engineers,    Cardiff, 

Proceedings,  vols.  xxi.  and  xxii. 
895  South-eastern    Union   of   .Scientific  Societies, 

Tunbridge  Wells,  Transactions,  1899. 
897  Stahl  und  Eisen,  Diisseldorf,  vol.  xx. 
899  Statist,  The.  London,  1900. 
901  Steamship,  Leith,  vols.  xi.  and  xii. 
903  Stevens   Institute    Indicator,    Hoboken,    New 

Jersey,  vol.  xv." 
905  Stone,  New  York  City.  1900. 
907  Strand  Magazine,  London,  vols.  xix.  and  \\. 
H09  Street    Railway    Journal,     New    York     City, 

190C. 
911  Street  Railway  Review,  Chicago,  1900. 
913  Sud  -  Afrikanische      Wochenschrift,       Berlin, 

1900. 
915  Surveyors'  Institution.  London,  Transactions, 

vols,  xxxii.  and  xxxiii. 

918  Tasmania,    Hobart,   Progress    of    the    Mineral 

Industry  of  Tasmania,  1899. 

919  — .   — ,   Report   of    Secretary  for   Mines,   1898- 

1899. 

920  — ,  — ,  Report  of  Surveyor-General  and  Secretary 

for  Lands,  1898-1899. 
Technical  Society  of  the  Pacific  Coast,  U.S.A., 

see  Association  of  Engineering  Societies. 
922  Teknisk  Ugeblad,  Udgivet  af  den  Norske  Ingen- 

ior-  og  Arkitekt-Forening  og  den  Polytekniske 

Forening,  Kristiania,  vols.  xvii.  and  xviii. 
924  Tennessee.   Bureau  of   Labour  Statistics  and 

Mines,  Nashville,  Annual  Report,  1898. 
926  Times,  London,  1900. 
928  Transport,  London,  1900. 

930  Transvaal,  Johannesburg,   Annual    Report  of- 

Town  Engineer,  1898. 

931  — ,   — ,    Chamber    of    Mines,    Annual   Report, 

1899. 

932  — ,  Pretoria,  Department  of  the  Mining  Com- 

missioner, Report,  1898. 
Tyneside  Naturalists'  Field  Club,   Newcastle- 
upon-Tyne,    see    Natural  History  Society   of 
Northumberland,    Durham    and    Newcastle- 
upon-Tyne. 

933  Union    des    Charbonnages,    Mines    et    Usines 

Metallurgiques  de  la  Province  de  Liege,  Liege, 
Bulletin,  1899  and  1900. 
United  States,  see  also  the  various  States. 

938  — ,  Consuls  Reports,  Washington,  1900. 

939  — ,     Department     of     Labour,     Washington, 

Bulletin,  1900. 

940  — ,    Department    of    the    Navy,    Washington, 

Annual  Report  of  the  Chief  of  the  Bureau  of 
Steam  Engineering,  1900. 


941  United  States,  Geological  Survey,  Washington, 

Annual  Reports,  1897-98  anil  1898-99. 

942  -,  — ,  -,  Bulletin,  Nbs.  1511  to  162. 

943  — ,  — ,  — ,  Geologic  Atlas  of  the  United  States, 

Kolm,  .;.-;  io  5,s 

944  — ,   — ,      ,     .Monographs,    vols,    xxxii.,    xxxiii., 

xxxiv.,  zxxvi.,  w.wii.  and  xxxviii. 

945  — ,  Patent  Office,  Washington,  Official  Gazette, 

vols.  Ixxxix.  to  xciii. 

946  — ,  — ,  — ,  Report  of  Commissioner  of   Patents, 

1898/ 
918  United     Stales     Naval     Institute,     Annapolis, 

Proceedings,  vols,  xxv.  and  xxvi. 

949  University  of   Durham   Philosophical  Society, 
Newcastle-upon-Tyne,  Proceedings,  vol.  i. 
Verein  Deutecher  Chemiker  Berlin,  see  Zeit- 
schrift fiir  angewandte  Ohemie. 
Verein  I )eut scher  Eisenhtittenleute,  Diisseldorf, 
see  Stahl  und  Eisen. 

930  Victoria,  Department  of  Mines,  Melbourne, 
Geological  Survey,  Monthly  Progress  Report, 
1899-1900. 

951  — ,  — ,  — ,  Goldfields  of  Victoria,  Mining  Record, 

No    3 

952  —,-,-,  -,  Monthly  Returns,  1899-1900. 

953  — ,  -.  — ,  Report,  18y9. 

954  — ,  — ,  — ,  Special  Reports,  No.  7. 

955  — ,  Patents  and  Patentees,  Melbourne,  Indices, 

vol.  xxvi. 
957  Victorian  Institute  of  Surveyors,   Melbourne, 

Transactions  and  Proceedings,  vol.  iii.* 
959  West    of   Scotland   Iron  and  Steel  Institute, 

Glasgow,  Journal,  vol.  vii. 
961  West     Virginia,    U.S.A.,    Geological     Survey, 

Morgantown,  Annual  Report,  1897-1898." 

963  Western     Australia,    Department    of    Mines. 

Perth,  Gold-mining  Statistics,  1900. 

964  — ,  -,  — ,  Report,  1898  and  1899. 

965  — ,  Geological  Survey,  Perth,  1899. 

966  --,  Statistical  Register,  1898. 

967  — ,    Perth,    Supplement    to    the    Government 

Gazette,  1900. 

969  Western  Electrician,  Chicago,  1900. 

970  Western  Pennsylvania.C'entral  Mining  Institute 

of,  Pittsburg,  Journal,  vol  i. 

971  Western     Society     of     Engineers,     Chicago, 

Journal,   vols.   iv.  and  v. 
973  Westminster  Review,  The,  London,  vols,  cliii. 

and  cliv. 
975  Wiener  Bauindustrie  Zeitung,  Vienna,  1900. 
977  Wisconsin,    Geological    and    Natural    History 

Survey,    Madison,    Bulletin,    Nos.    1,    2,    3, 

5  and  6. 

979  Wisconsin    Academy    of    Sciences,    Arts   and 

Letters,  Madison,  Transactions,  vol.  xii.* 

980  Worcester   Polytechnic    Institute,    Worcester, 

Massachusetts,  Journal,  1900. 

981  Zeitschrift     des    Oesterreichischen     Ingenieur 

und  Architcktin-Vereines,  Vienna,  1900. 
983  Zeitschrift  des  Vereines  Deutscher  Ingenieure 

Berlin,  vol.  xliv. 
985  Zeitschrift  fur  angewandte  Ohemie,  Berlin,  1900. 
987  Zeitschrift  fiir  Bergrecht,  Bonn,  1900. 
989  Zeitschrift  fiir  das  Berg-  Hiitten-  und  Salinen- 

wesen  im  Preussischen  Staate,  Berlin,  vols. 

xlvii.  and  xlviii. 
£91  Zeitschrift    fiir    Praktische    Geologie,    Berlin 

1900. 
993  Zeitschrift  fiir  Vermessungswesen,  im  auftrag 

und  als  Organ  des  Deiitsehen  Geometervereins, 

Stuttgart,  1884." 
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SUBJECT-MATTER   INDEX 

OF 

MINING,  MECHANICAL  &  METALLURGICAL 
LITERATURE 

FOR    THE    YEAR    1900. 


Explanations. 

The  Heavy  Figures  (122)  are  the  Number  of  the  Publication  ;  the  Roman 
Letters  (xxix.)  refer  to  the  Number  of  the  Volume,  and  occasionally  to  the 
Number  of  the  Page  of  Prefaces  ami  Appendices  or  the  Part  of  the  Volume 
referred  to;  and  the  Arabic  Numerals  (153)  refer  to  the  Number  of  the  Page  of 
the  Volume  from  which  the  Article  is  taken,  and  occas  onally  to  the  year  (1900) 
of  the  Volume,  where  such  has  not  a  Roman  Number.     Thus  : — 

122,  xxix.    153,  represents  the  American  Institute  of  Mining  Engineers, 
Transactions,  vol.  xxix.,  page  153  ; 

711,  x.  p.  viii. ,  represents  the  Nova  Scotian  Institute  of  Science,  Proceed- 
ings and  Transactions,  vol.  x.,  page  viii.  ; 

941,  1897-98,  part  ii.  521,  represents  the  United  States  Geological  Survey, 
Annual  Report  for  1897-98,  part  ii. ,  page  521  ;  or 

991,  1900,   1,  represents  Zeitschrift  fiir  Praktische    Geologie,  volume  for 
U00,  page  1. 

The  —  at  the  beginning  of  a  line  denotes  the  repetition  of  a  word  ;  and  in  the 
case  of  Names,  it  includes  both  the  Christian  Name  and  the  Surname  ;  or,  in  the 
case  of  Societies,  etc. ,  the  full  name  of  such  Society,  etc. 


I.— GENERAL. 
1.  Associations,   Institutions,   etc. 


Bergbau-Societat  zu  Zellerfeld  im 
Harz  (Mining  Society  of  Zellerfeld), 
Anon.,  177,  lix.  226" 

California  Minors'  Association,  by  J. 
H.  Neff,  122,  California  mines  and 
minerals,  406. 

Charlottenburg,  Imperial  Physico- 
Technical  Institution,  by  Henry  S. 
Carhart,    2  97,   xlvii.  812,  854. 

City  and  Guilds  of  London  Institute, 
by  Alexander  R.  Binnie,  7  61,  xxii.  468. 

Ecole  des  Mines  de  Saint-Etienne 
(Saint-Etienne  School  of  Mines),  by 
L.  Babu,   8  60,   xiv.   277. 

Jernkontor,  oldest  association  of  iron- 
masters, by  Bennett  H.  Brough, 
249,  xviii.  3. 

Koniglich  Z'ngarische  Geologische 
Anstalt  (Royal  Hungarian  Geologi- 
cal school),   5  3  9. 


Mining  Institute  of  Scotland,  report 
of  the  delegate  to  the  conference  of 
delegates  of  corresponding  societies 
of  the  British  Association  for  the 
Advancement     of     Science,     Dover, 

1899.  by  James  Barrowman,  4  81, 
xviii.  82. 

Ohio   Institute  of   Mining   Engineers, 

by  Andrew  Roy,   62  5,  xx.  531. 
Paris,  International  Mining  Congress, 

1900,  el  Metalurgia  en  el  Congreso 
Internacional  de  Minas  y  de  Meta- 
lurgia de  Paris,  by  P.  Jannettaz, 
78  6,  li.  356,  368. 

— , ,  — •,   Congres  des   Mines   et 

de  la  Metallurgie,  section  des  mines, 
by  Gerard  Lavergne,  404,  xxxvii. 
257. 

Royal  Society,  London,  third  inter- 
national conference  on  a  catalogue 
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of  scientific  literature,  London, 
June,  1908,  666,  lxii.  197,  206. 

Societal  der  Bergbaukunde,  historical 
sketch  of  the  first  institution  of 
mining  engineers,  by  Bennetl  11. 
Brough,  481,  xviii.  2. 

Stevens  Institute,  Carnegie  labora- 
tory of  engineering,  by  D.  S. 
Jacobus,  9  03,  xvii.  161. 


Tlimiiason  Civil  Engineering  College, 
Roorkee,  India,  Anon.,  462,  xxviii. 
340. 

Tokyo  Imperial  University,  Japan, 
Anon.,   317,  lxx.  474. 

University  of  California,  College  of 
.Mining,  by  S.  B.  Christy,  122, 
California  mines  <in<l  minerals, 
'234. 


2.  Education. 


American    schools   of    mechanical   tech- 
nology,  Anon.,    Buffalo,   New   York, 
1899.' 
Teaching     of     chemistry     in     Berlin, 
Anon.,  315,  lxxxix.  548. 

Training  of  mechanical  engineers, 
Anon.,  315,  xc.  293,  343. 

Making  of  the  engineer,  Anon.,  317, 
lxix.  293. 

Engineering  laboratory  at  Berlin  tech- 
nical high  school,  Anon.,  317,  lxix. 
740. 

Education  at  the  Paris  Exhibition, 
Anon.,  317,  lxx.  651,  728. 

American  mining  engineers,  Anon., 
319,  lxx.  242. 

Technical  education,  Anon.,  613,  v. 
253. 

Certificates  for  boiler  and  engine-men, 
Anon.,   613,   v.  254. 

Belations  between  technical  colleges 
and  manufacturers,  Anon.,  613,  v. 
361. 

Technical  education,  Anon.,  615,  i. 
133. 

Promotion  and  encouragement  of 
mining  science  in  the  United  States, 
Anon.,   625,  xxi.  210. 

Technical  schools,  Anon.,  7  61,  xxi. 
121. 

School  shop,  Anon.,  7  61,  xxi.  169. 

Consulting  engineers,  Anon.,  761,  xxi. 
193. 

Practical  training  of  a  mechanical 
engineer,  Anon.,  7  61,  xxi.  313. 

Educational  progress,  1895-1900, 
Anon.,  926,  September  6,  13. 

Technical  education :  an  economic 
necessity,  by  Victor  C.  Alderson, 
126,  xxiii.  292;    3  31,  iii.  248. 

Les  ecoles  des  mines  preliminaires  en 
Rnssie  (preliminary  mining  schools 
in  Russia),  by  —  Baumitn,  8  68, 
1899,  No.  10,  1. 

Education  of  railroad  men,  by  Walter 
G.  Berg,  3  23,  xx.  279. 

Education  of  railroad  men  as  subordi- 
nates for  the  maintenance  of  way- 
service,  by  Walter  G.  Berg,  3  25, 
September  20,  1900;  7  7  2,  Septem- 
ber 21,  1900. 

Technical  education  for  the  mechanic, 
by  W.  H.  Booth,  126,  xxiii.  226. 

Considerations   affecting  the   training 


of  young  engineers,  by  W.  C.  Bor- 
rowman,    297,   xlvi.   461,   591;    901, 
xi.  382,  420. 
Shop    and    laboratory    in    relation    to 
engineering      education,      by      Paul 
M.  Chamberlain,  971,  v.  536. 
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Weitere  untersuchungen  uber  die  aus- 
Bcheidungen  von  titaneisenerzen  in 
basischen  eruptivgesteinen  (separa- 
tion of  titaniferous  iron-ore  in  erup- 
tive basins),  by  .1.  EL  I..  Vogt,  991, 
1900,  233. 

Fallacies  in  ore-deposits,  by  Albert 
Williams,  jun.,  838,  x.  266. 

c. — Artesian    Wills  ami  Waters. 

Die  Oeynhauser  thermalquellen  (Oeyn- 
hauser  hot  springs),  Anon.,  430, 
xxx vi.  533. 

Artesian  weils  in  India,  Anon.,  462, 
xxvii.  91. 

Les  eaux  souterraincs  et  leur  capta- 
tion an  moyen  de  puits  (use  of  sub- 
terranean waters  by  means  of  wells), 
by  L.  Brouhon,  149,  lvii.  337. 

Contribution  a  la  theorie  des  puits 
(contribution  to  the  theory  of  wells), 
by  L.  Brouhon,  7  94,  xlix.  109. 

Sur  les  eaux  contaminees  des  puits  de 
la  guillotiere  et  des  brotteaux,  a 
Lyon  (contaminated  water  of  the 
wells  at  Lyons),  by  II.  Causse,  IOO, 
exxx.  579. 

Artesian  wells  and  water  supply,  by 
Santo  Crimp,   28  5,  xlii.  450. 

Some  Queensland  mineral  springs,  by 
B.   Dunstan,    7  67,   i.  2. 

Principles  and  conditions  of  the 
movements  of  ground  water,  by  F. 
H.  King,  941,  1897-98,  part  ii.  59. 

Movements  of  ground  water,  by  Ben- 
jamin Smith  Lyman,   3  5  5,  el.  285. 

Well  waters:  a  study,  by  A.  McGill, 
740,  1899-1900,  No.  2,  133. 

Artesian  wells  of  Longburn,  by  J. 
Marchbanks,    6  93,  xxxi.  551. 

Theoretical  investigation  of  the  motion 
of  ground  waters,  by  C.  S.  Slichter, 
941,   1897-98,  part  ii.  295. 

d. — Seismology. 

Earthquake  of  La  Rioja,  Argentina, 
Anon.,    481,   xvii.  612. 

Nehany         Szeizmologiai        Obszerva- 

,  torium,  Uti  Jelentes  Dr.  Koves- 
ligethy  Rado-tol  (Nehany  Seismo- 
logical  Observatory),  Anon.,  597, 
xxx.  207. 

Earthquake  of  Balikesri,  Asia  Minor, 
by  G.  Agamennone,  481,  xvii.  611. 

EartliQuake  in  Emilia,  Italy,  by  G. 
Agamennone,  481,  xvii.  611. 

Effects  of  the  earthquake  in  1897  on 
the  Shaistaganj  division  of  the 
Assam-Bengal  railway,  by  F.  P. 
Anderson,  4  6  6,  cxli.  258. 

Sur  diverses  circonstances  qui  modi- 
fient  les  images  reflechies  par  le 
bain  de  mercure,  et  sur  la  transmis- 
sion   a    travers    le    sol    des   trepida- 
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tions  produitea  a  la  surface  (earth- 
jjemora  and  mercury  reflectors),^ 
,;.  Bigourdan,  100.  exxviii.  1147, 
abs.  466.  cxxxix.  466. 
Note  sur  Lea  observations  sismom^ 
triaues    imsouraetriques  et  barom 

!  «,s'  Sea  a  1887  et .1888 (a  la 
fosse  d'Herin,  Compagnie  An.n 
(9eismometric,  barometric  and  fire 
damp  observations),  by  G.  Lnes 
iicau,   858.   xn.  66. 

Seismology    at    ^uritius,    *>?    r<    *" 

Plnxtoll    198,   1899,  654. 

Corn sh earthquakes  of  March  29th  to 
April  2nd.  1898,  by  Charles  Davi- 
son, 412,  hi.  1. 

Great  Indian  earthquake  of  1897,  by 
Charles  Davison.  53  2,  xxm.  69,  147. 

Earthquake  sounds,  by  C^lesDavi- 
son,    587,    xhx.    31;    842,    Buppw 
ment,  xlix.  20331. 

Notes  on  the  volcanoes  of  the  Taupo 
district,    by    Benedict    Freidlander, 

W^ganT'^hquake  of  December 
8th    1897,  by  George  Hogben,  693, 

Notes1  on  the  comparison  of  some  ele- 
ments of  earthquake  motto, 1  as 
observed  in  Ne*  Zealand,  with  their 
theoretic  values,  by  George  Hog- 
ben,  693.  xxxi.  590. 

Tasmanian  earthquake  of  January  27th, 
1892,  by  George  Hogben,  69  3,  xxxi. 

^94 
San   Jacinto    earthquake,    by   Charles 

Fred  Holder,  842,  lxxxu.  27. 
Earthquakes  and  other  earth  moments, 

by  John  Milne,  London,  1898. 

Seismology  in  relation  to  the  interior 

of   the   earth,    by   John   Milne,   198, 
1899,   802.  .  , 

Seismological  investigations,  by  John 
Milne,  317,  lxx.  461. 

Report  on  the  great  Indian  earth- 
quake of  June  12th,  189/, ,  by  R-  D. 
Oldham,  317,  lxx.  105,  1/2;  457, 
xxix.;    66  6,  lxu.  305. 

General  principles  of  seismology,  by 
R    D.  Oldham,   457.  xxix.  preface. 

List  of  aftershocks  of  the  great  Indian 
earthquake  of  June  12th,  1897,  by 
R    D.  Oldham,  457,  xxx.  1. 

Propagation  of  earthquake  motion  1o 
great  distances,  by  R.  D.  Oldham, 
819,   lxvi.   2.  .      .  •     , 

Earthquakes  in  California  in  189 6 ^nd 
1897,  by  CD.  Pemne,  942,  1898, 

Earthquakes  in  California  in  1898,  hy 

C    D.  Perrine,  942.  1899,  No    161. 
Volcanoes  of  the  Pacific,  by  Coleman 
Phillips,   6  93,   xxxi.  olO. 


Salford  earthquake,  by  C.  E.  De 
Ranee,  603.  xxvi.  495. 

Geological  notes  on  the  Upway  dis- 
turbance, by  Clement  Eeid,  198, 
1900,   L08.  . 

Les  volcans  de  ^Ecuador  (volcanoes  in 
Ecuador),  by  Alph.  Stubel,  858,  xiv. 

51 
Earthquakes  and  the  seismograph,  by 

H.F.  Stupavt,  740.189J-19MI,  No.2, 

119 
Recent     earthquake     in    and     around 
!;,„„,..   italv,   by  D.  Tacchim,   481, 
xvii.  610. 


e.—Earth-U  mperature. 

/. — Miscellaneous. 

Notes    on    diamonds,    Anon.,    194,    1. 

102.  .  ., 

Experimental  investigation  into  the 
now  of  marble,  by  Frank  D.  Adams 
and   John   T.   Nicoknn,    819,    lxvu. 

228.  .,      ,     ,    ■ 

Cas  do  transformation  rapide  de  bois 
en  un  combustible  fossile  (rapid 
transformation  of  wood  into  a  com- 
bustible fossil),  by  G.  Arth,  100, 
exxxi.   720.  .        , 

Occurrences  of  native  copper  in  the 
crystalline  state  on  mine  timbers  at 
Kawan  Island.  New  Zealand,  by  W. 
H.  Baker,  638,  lxx.  1308. 
Alteration  of  pyrite  by  underground 
water,  by  John  W.  Evans,  623,  xn. 

371 
Origin   of    nitrates   in   cavern    earths, 
by  William  H.  Hess,  319,  box.  653. 
Geological   age   of  the   earth   as   indi- 
cated by  the  sodium-contents  of  the 
sea    by  J.  Joly,  198,  1900,  369. 
Order  of  the  formation  of  the  silicates 
in  igneous  rocks,   by   J.  Joly,   19  8, 
1900,  730.  .        .       ,      1 

Experiments  on  denudation  in  fresh 
and  salt  water,  by  J.  Joly,  198, 
1900,  731.  .  .  . , 

Estimate  of  the  geological  age  of  the 

earth    by  J.  Joly,  80  2    vn.  23. 
Geology:  its  practical  utility,  by  Prof. 

—  Lapworth,  274,  xvi.  101. 
Der  creologische  zusammenhang  von 
vegetation  und  goldlagerstatten 
(efological  connection  of  vegetation 
and  gold-deposits),  by  E.  Lungwitz, 
991,  1900,  71. 
Precious     stones,     by    Don    Maguire, 

625,  xx.  222,  225. 
Genesis  and  matrix  of  the  diamond, 
bv  C  E.  De  Ranee,  481,  xvn.  604. 
we  of'  the  earth,  by  W.  J.  SoUas, 
842.  supplement,  1.  20741,  20,69, 
20781. 


SI   K.J  KIT-MATTER    INDEX. 


2.  Specific  Geology  and  Mineral  Deposits. 


a. — General. 

Die  edelinetallproduction  der  be- 
deutendsten  staaten  und  lander- 
gebiete  (precious  metal  production 
of  the  chief  countries),  1898,  Anon., 
17  7,  lix.  505. 

Available  iron-ore  supplies,  Anon., 
27  2,   lxxix.   1192. 

Post-carboniferous    coal-fields,    Anon., 

2  7  2,  lxxx.   1289. 

Iron-ore  supplies,  Anon.,  315,  lxxxix. 
519. 

Tin  supplies,  Anon.,   317,  lxx.  5U5. 

Occurrence  of  vanadium,  chromium 
and  titanium  in  peats,  by  Charles 
Baskerville,  319,   Ixix.   737. 

Peat  and  compressed  peat  fuel,  by 
Philip  K.  Bjbrling,  27  2,  lxxx.  1127. 

Asbestos,  by  A.  Selwyn  Brown,  16  9, 
xvii.  199. 

Geologie  et  mineralogie  appliquees :  les 
mineraux  utiles  et  leurs  gisements 
(applied  geology  and  mineralogy : 
the  deposits  of  useful  minerals),  by 
Henri  Charpentier,  Paris. 

Les  gisements  des  minerals  de  cuivre 
(copper-deiDosits),  by  Leon  Demaret, 
155,   xiii.    133;    7  9  4,   1.   234. 

What  is  parianite?  A  correction,  by 
—  Endemann,  355,  cxlix.  314. 

Die  steinkohlenformation  (coal-for- 
mation), by  F.  Freeh,  9  91,  1900, 
220,  248,  280. 

Technology  of  gypsum,  by  G.  P. 
Grimsley,   6  21,   vii.  389. 

Estudios  geologico-industriales :  un 
caso  interesante  (industrial  geology: 
iron-ore  deposits),  by  Ricardo 
Guardiola,  7  8  6,  li.  251,  263. 

Zur  geologie  des  erdblcs  (geology  of 
petroleum),  by  Hans  Hofer,  73  2, 
xlviii.  525. 

Kaolin:  its  occurrence,  technology 
and  trade,  by  T.  C.  Hopkins,  6  21, 
vii.   148. 

Coal-resoarces  at  the  close  of  the  nine- 
teenth century,  by  E.  Hull,  2  7  2, 
lxxx.  969. 

Zinc-deposits,  by  C.  C.  Longridge, 
315,   lxxxix.  347. 

Ueber  die  verbreitung  und  die  pro- 
duktion  des  erdols  unter  besonderer 
beriicksichtigung  der  fur  Deut- 
schland  wichtigsten  produktions- 
gebiete  (distribution  and  produc- 
tion of  mineral  oil),  by  —  Oebbeke, 
430,  xxxvi.  636. 

Uranium  and  its  ores,  by  J.  Ohly, 
63  2,  August  25th,  4900. 

What  is  parianite?,  by  S.  F.  Peckham, 

3  55,  cxlix.  161. 

Occurrence  and  utilization  of  peat,  by 
Ernesr  Sjostedt,  6  21,  vii.  191. 

Gold-placers  in  glaciated  regions,  by 
George  H.  Stone,  6  2  5,  xx.  492. 


Occurrence  of  gold,  by  W.  H.  Storms, 
63  2,  February  10th,  1900. 

Analyse  mecanique  des  sols  s<>un- 
marins  (mechanical  analysis  ill  Bub- 
marine  ground),  by  ■).  Thoulet,  141, 
xvii.  401. 

b.- — Great  Britain- 
General. 

Life-zones  in  the  British  carboniferous 
rocks.   An. ui.,   198,   1900,   340. 

Erratic  blocks  of  the  British  Isles, 
Anon..    198,    1900,   343. 

Photographs  of  geological  interest  in 
the  United  Kingdom,  Anon.,  198, 
I900j  350. 

Chemical  composition  of  iron-ores, 
Anon.,  272, 'lxxx.  807,  855. 

Summary  of  progress  of  the  geological 
survey  of  the  UnAted  Kingdom  for 
1899,'  416. 

On  sub-oceanic  terraces  and  river 
valleys  off  the  coasts  of  the  British 
Isles  and  western  Europe,  by 
Edward  Hull,  603,  xxvi.  313. 

Our  coal-resources,  by  Edward  Hull, 
83  8,  xi.  3. 

Die  Britischen  kohlenlager  und  ihre 
erschopfung,  by  Ed.  Loze  (British 
coal-fields  and  their  exhaustion),  by 
—  Tubben,  43  0,  xxxvi.  613. 

England . 

General. 

Bunter   pebble-beds   of   Midlands   and 

source  of  their  materials,  by  T.  G. 

Bouncy,  412,  lvi.  287. 
Gault   and   upjter   greensand   of   Eng- 
land,  by  A.  J.   Jukes-Browne,   with 

contributions     by     W.     Hill,     416, 

cretaceous  rocks  of  Great  Britain, \o\.\. 
Occurrence  of  anhydrite  in  the  North 

of  England,  etc.,  by  C.  E.  De  Ranee, 

481,  xvii.  75. 

Berkshire. 
Purley,  Kenley  and  Whyteleafe,  by  G. 

E.  Dibley,  422,  xvi.  518. 
Cornwall. 
Alluvial    deposits    of    the    Red    River 

valley,    near    Camborne,    by    F.    J. 

Stephens,   804,  xii.  324. 
Cumberland. 
Graphite,  Anon.,  493,  lxi.  266. 
Skicldaw  granite  of  Syning  Gill,  by  H. 

G.  Mantle,  181,  xi.  1. 
Geology   of   English  lake   district,   by 

John  E.  Marr,  422,  xvi.  449. 
Keswick,  by  John  E.  Marr,  4  2  2,  xvi. 

526. 

Derbyshire. 
Further  notes  on  the  sea-beach  in  the 

carboniferous      limestone,      by      J. 

Barnes   and   W.    F.    Holroyd,    60  3, 

xxvi.  466. 
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Mottled    carboniferous    limestone,    by 

J.  Barnes  and  \V.   F.  Holroyd,  60  3, 

xxvi.   561. 
/'nil-,  by   Lessej  Columbus,  London. 
Castleton  :    history,   geology,   minerals 

and    mining,    by    A.    11.    Stokes,    481, 

xviii.   266. 

Devonshire. 
Lu>t high    and    Dartmoor,    by    A.    R. 

Hunt,    42  2,    xvi.    430. 
Barracombe    and    Rents    cavern,    Tor- 

quay,  by  A.  R.  Hunt  and  W.  A.  E. 

Dasher,  422,  xvi.  433. 
Newton     Abbot,     Bovey    Tracey     and 

Chnlleigh,     by     II.     13.     Woodward, 

42  2,    xvi.    425. 
Watcombe,  by  II.  B.  Woodward,  422, 

xvi.  432. 

Dorsetshire. 
Winchfield      and      Hook,      by     P.      L. 

Selater,  422,  xvi.  519. 
Durham. 
Geological  survey,   6  inches   maj),  sheet 

4,   416. 
Glacial    deposit     or     "  wash  "     of     the 

Dearness    valley,    by   T.    L.    Elwen, 

4  81,  xvii.  226. 
Coal-tield,    by    M.    13.    Gardner,    272, 

lxxix.  Ill,  303,  450,  543,  549,  688. 
Notes  upon  the  occurrence  of  barytes 

in    a    twenty-fathom    fault    at    New 

Brancepeth      colliery,       by      Robert 

Peel,  274,  xvi.  56. 
Boulder  clay,  raised  beaches  and  asso- 
ciated   phenomena    in    the    east,    by 

David  Woolacott,  949,  i.  247. 
Hampshire. 
Siichester,  by  J.  H.  Blake,  422.  xvi 

513. 
Winchfield     and     Hook,     by     P.     L. 

Selater,  4  2  2,  xvi.  519. 
Netley    Heath    and    Newlands    Corner, 

by    W.    P.    D.    Stebbing.    422,    xvi. 

524. 

Herefordshire. 
Geological    structure    of    portions    of 

the  Malvern  and  Abberley  hills,  by 

T.  T.  Groom,  412,  lvi.  138. 
Hertfordshire. 
Boxmoor,  by  Upheld  Green,  422,  xvi. 

501. 
Hitchin  and  Arlesey,  by  William  Hill,    i 

42  2,   xvi.  446. 
Hertingfordbury,    Bayford  and  Brick- 

enden  Green,  by  A.   E.  Salter,  42  2, 

xvi.  447. 

Kent. 
Coal-field,  Anon.,   194,  i.  97. 
Coal-fields,   Anon..    272,    lxxx.   438. 
Note  on  drift-gravels  at   West   W hick- 
ham,  by  George  Clinch,  412,  lvi.  8. 
South-eastern    coal-field,    by   W.    Boyd 

Dawkins,  198,   1899,   734. 
Geological     conditions     of     a     tunnel 

under  the   Straits   of   Dover,    by    W. 

Boyd  Dawkins,  198,  1899,  750. 


Relation  between  the  Dover  and 
Franco-Belgian  coal-basins,  by 
Robert  Ethcridge,  198.  1899,  73(1. 

Fonds  du  detroit  du  Pas-de-Calais 
(rocks  beneath  the  Straits  of  Dover), 
by  P.   Ilallcz,   87  7,    xxviii.   4. 

/ones  of  the  white  chalk  of  the 
English  coast,  by  Arthur  Rowe ; 
appendices,  by  J.  W.  Gregory  and 
F.  L.  Kitchin ;  cliff  sections,  by  C. 
Davies  Sherborn,  422,  xvi.  289. 
Lancashire. 

Notes  on  white  sandstone  nodules 
found  in  No.  1  pit,  Lord  Derby's 
siding,  Raiuford,  by  George  Cald- 
well,   603,   xxvi.  591. 

Geology    of    Fumes?.,    by     C.     E.     De 
Ranee,    481,    xvii.    305. 
Lincolnshire. 

Section    of  strata   above  the  Barnsley 
coal    passed    through    in    the    bore- 
hole at  South  Carr,  by  G.  Dunston 
and  A.  Wilson,  603,  xxvii.  58. 
Middlesex. 

Railway  cutting  south  of  Grove  Park 
station,  S.E.R.,  by  T.  V.  Holmes, 
4  2  2,   xvi.    522. 

Possible  coal-field  in  the  London 
basin,  by  W.  J.  Sollas,  198,1900,  739. 

Le    bassin    de    Londres    et     dans     la 
region  du  weald  (London  basin  and 
the   region  of  the   weald),   by  Paul 
Van  Ysendyck,  858,  xiii.  267. 
Monmouthshire. 

Collieries  of  the  Ebbw  Vale  Company, 
Anon.,   493,   lxi.   169. 

Geology  of  the,  South  Wales  coal-field, 
part  2,  country  around  Abergavenny, 
h  mi/  an  account  of  the,  region  com- 
prised in  sheet  232  of  the  map,  by 
Waleot  Gibson  and  Aubrey  Strahan, 
with  note*  by  J.  R.  Dakyns  and  W. 
W.  Watts,  London,  416." 

Geology  of  the  South  Wales  coal-field, 
part  t,  the  country  around  Newport, 
Monmouthshire,  being  an  account  of 
the  region  comprised  in  sheet  2^9  of 
tit i  mop,  by  Aubrey  Strahan,  Lon- 
don, 416. 

Northumberland. 

Geological  survey,  I  inch  map,  sheet 
105  AM!".,  416. 

Coal-tield,  by  M.  B.  Gardner,  272, 
lxxviii.  1162;  lxxix.  63,  160,  270, 
400,  489. 

Geology  of  Bel  ford,  Holy  Island  and 
tin  Fame  Island*,  Northumberland 
(explanation  of  quarter  sheet  111) 
S.E.;  in  w  series,  shirt  J/J,  by  W. 
Gunn,  London,   416. 

Northamptonshire. 

Kettering    and    Thrapston,    by    J.     F. 
Blake,    42  2,    xvi.    516. 
Staffordshire. 

Recent  work  among  the  upper  car- 
boniferous rocks  of  North  Stafford- 


10 


SUUJEO'-MATTKU     IN  HEX. 


shirt',  and  its  bearing  on  concealed 
(.•(.al-fiolds,  by  Walcol  Gibson,  198, 
I  Sim,    £38. 

North  Staffordshire  coal-measures,  l>y 
Walcol  Gibson,  138,  1900,  743. 

Chartley  boring  aorth-easi  of  Stafford, 
l>y  J.  Smallman,  194.  i.   Ki. 

Note  on  barium  sulphate  in  the  bunter 
sandstone  in  North  Staffordshire,  by 
C.  B.  Wedd,  198,  1899,  740. 
Surrey. 

Guildford,  by  A.  K.  Coomara-Swamy, 
422,  xvi.   512. 

Purley,  Kenley  and  Whyteleafe,  by 
G.  E.  Dibley,  422,  xvi.  518. 

Wimbledon  and  Kingston,  by  H.  W. 
Monckton,  42  2,  xvi.  443. 

Caterham,    Godstone   and    Tillnirstow, 

by  W.  Whitaker,  422,  xvi.  510. 

Warwickshire. 

Geology  of  the  country  between  A/her- 
stone  and  Chamwood  Forest  (ex- 
planation <>[  sheet  !■'•■''),  by  C.  I'ox- 
Strangwavs,  with  note*  on  > 'ham- 
wood  Forest,  by  W.  W.  Watts,  416. 
Woreestershire. 

Malvern    and    district,    by    Theodore 
T.  Groom,  4  2  2,  xvi.  503. 
Yorkshire. 

Movements  of  underground  waters  of 
Craven,  Anon.,  198,  1900,  346. 

Geological  survey,  6  inches  map,  sheet 
19,  '416. 

Coal-seams  in  the  neighbourhood  of 
Leeds,  by  Theodore  Ashley,  2  7  2, 
lxxx.  1133. 

Underground  waters  of  north-west : 
sources  of  the  Aire,  by  W.  Lower 
Carter,  198,  1900,  735. 

Geology  of  the  Thorncliffe  district,  by 
Harold  T.   Foster,    207,  xxiii.  69. 

Cleveland  ironstone  deposit,  by  C.  C. 
Greene,   63  6,  iv.  123. 

Ireland. 

General. 
Coal-fields,  Anon. ,  2  7  2  ,lxxix.  1 121, 1217. 

Antrim. 
Kieselguhr,    by   James    Holm    Pollok, 

801,'  ix.  33. 
Geology,by  Reginald  Sawer,  84O,vii.201. 

Waterford. 
Igneous  rocks,  by  F.  R.  Cowper  Reed, 
412,  lvi.  657. 

Isle  of  Man. 

Effects  of  earth-movement  on  the  car- 
boniferous volcanic  rocks,  by  G.  W. 
Lamplugh,  412,  lvi.  11. 

Scotland. 

General. 
Fifeshire. 
Coal-field,    by   M.    B.    Gardner,    27  2. 
lxxix.  932,  1025,  1078,  1126. 


Geology  of  central  and  w<  item  Fife  and 
Kinross,  being  a  description  of  sheet 
\0  and  parti  of  sheets  32  and  48  of 
tin-  geological  map,  by  Sir  Archibald 
Geikie,  with  an  appendix  on  fossils, 
by  X.  Peach,  Glasgow. 
Lanarkshire. 

Coal-field,  by  M.  B.  Gardner,  272, 
lxxix.  979,  1126,  1172;  lxxx.  14,  113. 

Wales. 

General. 

Geology  of  Smith  Wales  coal-field,  by 

Charles  II.   MLcCale,   838,  x.  363. 

Mcriiiiu't  lishire. 

Geology    around    Barmouth,    by   John 

Cooke,   840,  vii.  43. 

c. — Europe. 
General. 

Feldspar:  its  occurrence,  mining  and 
uses,  by  T.  C.  Hopkins,  621,  vii. 
262. 

On  sub-oceanic  terraces  and  river  val- 
leys off  the  coasts  of  the  British 
Isk's  and  western  Europe,  by 
Edward  Hull.  60  3.  xxvi.  313. 

Le  petrole  en  Europe  (petroleum  in 
Europe),  by  Henry  Neuburger  and 
H.  Noalhat,  792,  xxi.  14. 

Correlation  between  tertiary  mammal 
horizons  of  Europe  and  America,  by 
H.  F.  Osborne,  685,  xiii.  1. 

Austro-Hungary. 

General. 

Post-carboniferous  coal-fields,  Austria, 
Anon.,  272,  lxxx.  1348. 
Bohemia. 

Die  Bohmischen  granatlagerstatten 
(garnet  deposits),  by  Hans  Oehm- 
ichen,  991,  1900,  1;  abs.  481,  xvii. 
613. 

Studien     uber     unterirdische     wasser- 

.    bewegung    (subterranean    waters    at 
Brux),    by    Franz    E.    Suess,     519, 
xlviii.  425;   abs.  481,  xvii.  613. 
Bosnia. 

Das  eisenerzgebiet  von  Vares  in  Bos- 
nien  (iron-ore  of  Vares),  by  Fried- 
rich  Katzer,  17  9,  xlviii.  99. 

L'industrie    minerale    de   Bosnip-Herzi- 
govine  (mineral  industry  of  Bosnie- 
Herzegovine),  by  F.  Poech,  Vienna. 
Carinthia. 

Gisements  de  plomb  et  de  zinc  du 
Mitterberg  a  Kreuzen,  district  de 
Villach  (bad  and  zinc  deposits  at 
Kreuzen,  Villach  district),  by  Max 
Brodmann,  8  70,  ix.  340. 
Dalmatia. 

Coal-beds,  by  Alexander  Konig,  2  7  2, 
lxxix.  832. 

Galicia. 

Die  bedeutung  Galiziens  und  Human- 
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iens  fur  die  crdol-  (petroleum)  pro- 
duktion  im  allgemeinen  und  die  ver- 
sorgung  Deutschlands  in  besonderen 
(importance  of  Galician  and  Rou- 
manian petroleum  production), 
Anon.,  430,  xxxvi.  250. 
Hungary. 
Post-carboniferous    coal-fieldj     Anon., 

2  7  2,  lxxx.    1291. 
Geologise- he    aufnamen     im     interesse 
von  petroleum-schiirfungen  in  nord- 
lichen   teile  des  comitates  Zemplen 

in  I'ngaru  (geoiogieal  relations  of 
petroleum),  by  Koloman  v.  Adda, 
540.   xii.  263. 

Des  geologiselieii  verhaltnisse  des  pet- 
roleum-vorkommens  in  der  gegend 
von  Luh  im  Ongthale  (geoiogieal 
relations  in  petroleum  working  of 
Luh  in  Ongthale),  by  Alexander 
Gesell.  540.  xii.  321. 

Die  tertiarbildungen  des  beckens  der 
Si*  benburgiscJien  Landestheile  (ter- 
tiary formations  in  the  basins  of 
Siebenburgischen  Landestheile),  by 
Anton  Koch.  Budapest,   53  9. 

Beitrag  zur  genesis  der  cbromeisen- 
erzlagerstatte  bei  Kraubat  in  Ober- 
steiermark  (chrome  iron-ore  deposit 
near  Kraubat  in  Obersteierniarkj, 
by  F.  Ryba,  9  91,  1900,  337. 

Etude  geologiques  des  terrains  petro- 
liferes  de  Sosmezo,  comite  d  Haroms- 
zek  en  Siebenbiirgen,  Hongrie 
(petroleum  strata,  Sosmezo),  by 
Heinrich  Walter.  870.   ix.  434. 

Les  sources  de  naphte  de  Zabola, 
comite  d'Haromzsek  en  Sieben- 
biirgen, Hongrie  (naplitha  sources, 
Zabola),  by  Heinrich  Walter,  870. 
ix.  438. 

Moravia. 

Die  beziehungen  des  klippengebietes 
zwischen  Donau  und  Thaya  zum 
alpin-karpathischen  gebirgssysteme 
(relation  of  strata  between  Donau 
and  Thaya),'by  O.  Abel,  520,  1899, 
374. 

Die    eisenerzlagerstatten    des    Mahris- 
chen    devou    (devonian    iron-ore    de- 
posits),  by   Franz  Kretsehmer,    519, 
xlix.  29;   abs.    481,  xvii.   615. 
Silesia. 

Die  kupfererzvorkommen  bei  Ludwigs- 
thal  in  Oesterreichiseh-Schlesien 
(copper-ore  near  Ludwigsthal),  by 
Josef  Lowag,  430,  xxxv.  739;  abs. 
481,    xviii.    617. 

Styria. 

Gisements  de  plomb  argentifere  d'Arz- 
berg,  Burgstall  et  Kaltenberg  pres 
Passail,  a  l'est  de  la  Styrie  (deposits 
of  argentiferous  lead  at  Arzberg, 
Burgstall  and  Kaltenberg.  near 
Passail),  by  Julius  Bauer,  87  0.  ix. 
338. 


Tyrol. 
CTeber     ein     eisenerz-vorkommen     im 
Stubaitbale     (iron-ore     deposiu     in 
Stubaithale),  by  J.  Blaas,  991.  1900, 
369. 

I',  i  Igium . 

( reneral. 

Considerations  siir  revolution  de  la 
Sam  lire  et  de  la  Meuse  (evolution  of 
the  Sambre  and  Meuse  river  basins). 
by  J.  Cornet.  872,  xxvii.  p.  lxvi. 

Sur  I'existence  de  banes  de  poudingue 
dans  la  partie  superieure  du  teriain 
liouilier  (layers  of  pudding-stone  in 
the  higher  parts  of  the  coal- 
measures),  by  J.  Cornet,  87  2,  xxvii. 
p.   exxv. 

Letat  actuel  de'  la  publication  de  la 
carte  geologique  detaillee,  avec  un 
tableau  de  la  Bclgique  (detailed 
geoiogieal  map),  by  O.  Dewalque, 
87  2,  xxvii.   46. 

Probabilite  de  la  presence  du  terrain 
houiller  au  uord  du  bassin  de  Liege 
(probable  extension  of  coal-fields), 
by  A.  Habets  and  Max  Lohest,  etc., 
872,  xxvi.  pp.  lxxx.,  xci.,  xcvi.,  ciii., 
exxxiv.  and  130;   abs.  481,  xvii.  618. 

Reeherches  de  terrain  houiller  a 
Audenarde  et  dans  les  provinces  nord 
(searching  for  coal-measures  at 
Audenarde  and  northern  provinces), 
by  J.  de  Jaer,  143,  v.  246. 

De  la  presence  du  carbon  dans  un  gite 
ealaminaire  (coal  in  association  with 
calamine),  by  Joseph  Libert,  8  7  2, 
xxv.  67;    abs.  481.  xvii.  619. 

Etat  actuel  de  nos  connaissances  sur 
le  silurien  de  la  Belgique  (actual 
knowledge  of  silurian  deposits),  by 
C.  Malaise,  8  7  2,  xxv.  bis.  179. 

Essai  d'une  monographic  des  depots 
marins  et  continentaux  du  Quater- 
naire  meseen  le  plus  ancien  de  la 
Belgique  (marine  deposits  on  the 
continent  of  the  Quarternary 
period),  by  M.  Mourlon,  87  2,  xxv. 
his.  121. 

Flanders. 

Note  sur  la  constitution  geologique 
des  alluvions  modernes  et  Quater- 
naires  sous  la  ville  a'Alost  (geology 
of  the  modern  and  Quarternary  allu- 
vium, Alost),  by  D.  Raeymackers, 
872.  xxv.  bis.  43. 

Hainaut. 

Quelques  remarques  sur  le  bassin  de 
la  Haine  (Haine  basin),  by  J.  Cornet, 
8  7  2,  xxvii.  p.  lxxx. 

Sur  l'epoque  de  l'enrichissement  des 
phosphates  de  Baudour  et  1'age  des 
depots  qui  les  recouvrent  (Baudour 
phosphates  and  age  of  deposits 
covering  them),  by  J.  Cornet,  8  7  2, 
xxvii.  p.  xcv. 
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Note  sur  l'age  des  sables  phosphates 
associes  a  la  craie  brune,  a  propos 
dii  recent  memoire  de  J.  Cornet 
sur  It's  gisements  de  phosphate  de 
chaux  de  Baudour  (age  of  the  phos- 
phate sands  associated  with  the 
brown  chalk),  by  Stanislaus  Meu- 
nier,   872,   xxvii.   p.  xci. 

Etude  sur  la  constitution  de  la  partie 
orientale     du     bassin     houiller     du 
Hainaut  (eastern  part  of  coal-field), 
by  J.  Smeysters,  143,  v.  29,  205. 
Liege. 

Stratigraphie  du  massif  cambrien  de 
Stavelot  (stratigraphy  of  the  mas- 
sive eanibrian  of  Stavelot),  by  H. 
ForirandM.  Lohest,  87  2,  xxv.  bis.  71. 

De  l'origine  de  la  vallee  de  la  Meuse 
entre  Namur  et  Liege  (origin  of  the 
Meuse  valley  between  Namur  and 
Liege),  by  —  Lohest,  87  2,  xxvii. 
p.  exiv. 

France. 
General. 

Der  nordfranzosische  steinkohlenberg- 
bau  (coal-mines  of  northern  France), 
by  Franz  Drobniak,  73  2,  xlviii. 
439;   abs.  495,  lviii.  435. 

Preliminary  study  of  recent  borings 
made  in  the  north  of  France  in 
search  of  the  coal-basin,  by  J.  Gosse- 
let,  481,  xviii.  317. 

Les  gisements  de  minerals  de  fer 
oolithiqnes,  minettes,  dans  le 
Luxembourg  et  la  Lorraine  (de; 
posits  of  iron-ore),  by  L.  Hoffman. 
4  3  0,  xxxv.  640;  7  94,  li.  77;  abs. 
481.  xvii.  621. 

Manganerze  und  andervveitige  lagcr- 
statten  der  franzosischen  Pyrcnaen 
(manganese-ore),  by  F.  Klockmann, 
9  91,  1900,  265. 

Les    richesses    minerales    des    colonies 
Fran9aises       (mineral       wealth       of 
French    colonies),    by    L.     Pelatan, 
794,  1.  117;    Hi.  1,  270. 
Allier. 

In   das   kohlenbecken   von   Commentry 
(coal-field),  by— Leriche,  9  91, 1900,  77. 
Ariege. 

Sur  un  gite  de  magnetite  en  relation 
avec  le  granite  de  Querigut  (metal- 
liferous vein  formed  through  erup- 
tive rock),  by  A.  Lacroix,  100, 
exxviii.  1467;  abs.  481,  xvii.  620. 
Aveyron. 

In  das  kohlenbecken  von  Decazeville 
(Decazeville  coal-field),  by  —  Le- 
riche,  9  91,  1900,, 78. 

Les    richesses    minerales    du    departe- 
ment  de  l'Aveyron  (mineral  wealth), 
by  _  Vaisse,  8  61,  1900,  25. 
Brittany. 

Internationale!  geologenkongress  in 
Paris,    exkursion    in    der    Bretagne 


(ezpursion),    by    K.   Keilhack,    430, 

xxx vi.  758,  800. 

Card. 

Notes  sin-  le  bassin  bouiller  du  Gard, 
et  les  pin  nomenes  de  charriage 
(coal-basin  and  phenomena  of  drift), 
by  Marcel  Bertram!,  100,  exxx.  213. 

Bassin    bouiller  du   Gard   (coal-field), 
by   Marcel   Bertrand,  141,  xvii.  505. 
Jura. 

Etude  stratigraphique  et  chimique  sur 
les  gisements  asphaltiques  du  Jura 
(stratigraphie  and  chemical  study  of 
the  Jura  asphalt),  by  S.  Meunier, 
858,   xii.    75. 

Loire. 

in  das  Loire-kohlenbecken  (coal-field), 
by  —  Leriche,  991,  1900,  74. 
Mai  ne. 

Sur  le  bois  de  conferes  des  tourbieres 
(conifer  wood  of  the  peat-bogs),  by 
L.  Geneau  de  la  Martiere,  100, 
exxxi.  511. 

Meurthe   et    Moselle. 

Sur  les  phenomenes  de  metamorphisme 
de  production  de  mineral  de  fer, 
consecutifs  a  la  denudation  du 
plateau  de  Haye,  Meurthe-et-Mos- 
elle  (metamorphic  phenomena  in 
production  of  iron  minerals),  by  — 
Bleicher,  100,  exxx.  346. 

Le  bassin  ferrifere  de  Briey  (ferri- 
ferous basin),  by  Francis  Laur,  2  93, 
1900,  1462,  1494,  1520,  1555,  1586, 
1(517. 

La  houille  sous  Nancy  (Nancy  coal- 
field), by  Francis  Laur,  293,  1900, 
1538. 

Nord. 

Sur  l'age  des  sables  de  la  plage  de 
Dunkerque  (age  of  the  sands  on  Dun- 
kirk coast),  by  J.  Gosselet,  100, 
exxxi.   523. 

Pas-de-Calais. 

Note  sur  le  prolongment  du  bassin 
houiller  sud  de  la  concession  de 
Lievin  (southern  extension  of  the 
Pas-de-Calais  coal-field),  by  A. 
Simon,  8  6  0,  xiii.  777;  abs.  2  7  2, 
lxxix.   305 

Seine    et   Oise. 

Sur  les  plissements  du  bassin  de  Paris 
(deposits  of  the  Paris  basin),  by 
Munier  Ghalmas,  100,  exxx.  850. 

Internationale!  geologenkongress  in 
Paris,  zwei  exkursionen  im  Pariser 
becken  (two  excursions  in  the  Paris 
basin),  by  K.  Keilhack,  430,  xxxvi. 
S73,  891. 

Germany. 

General. 
Post-carboniferous    coal-fields.    Anon., 

2  7  2,  lxxx.  1348. 
Lehre  von   den   erzlagerstdtten  (iron-ore 

deposits),  by  Richard  Beck,  Berlin. 
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Upper  permian    formation,    by    I'..    C. 
Mackay-Heriot,    638.    lxx.   161. 
Bavaria. 
Der  Bayerische  wald  zwischeu   Boden- 

tuais  mid  (Inn  Passauer  graphit- 
gebiet  (graphite),  Anon..  897.  xix. 
11:5:5;  abs.  495.  lviii.  427. 
Geologische  aiis  dem  Bayerischen 
wald  (geology  of  the  Bayerischer 
wald),     by     E.     Weinschenk,     535, 

1899,  197;    abs.  481,  xvii.  620. 

Der  silberberg  bei  Bodenmais  i;n 
Bayerische n  wald  (silver-mine  near 
Bodenmais).  by  E.  Weinschenk,  991. 

1900,  65. 

Hessen  Nassau. 

Die  tertiarablagerungen  im  Reinhards- 
walde  bei  Cassel  (tertiary  formation 
in  Beinhardswalde  near  Cassel),   by 
Otto  von  Linstow,  537,  xix.  II.  1. 
Lorraine. 

A  propos  des  gisements  de  minerais 
de  fer  oolithiques  de  Lorraine  et  de 
lenr  mode  de  formation  (oolitic  iron- 
ore  in  Lorraine),  by  Georges  Hol- 
land, 100,  exxxii.  444. 
Oldenburg. 

Geologischen  aufgaben  einer  geo- 
logiscli-agronomisehen  kartirung 
des  herzogthums  Oldenburg  (geo- 
logical problems  connected  with  a 
geological-agricultural  mapping  of 
Oldenburg),  by  J.  Martin.  9  91,  1900, 
136. 

Pomerania. 

Die  stillstandslagen  des  letzten  in- 
landeises  und  die  liydrogra])hische 
entwickelung  des  Pommerschen  kiis- 
tengebietes  (ice  action,  and  hydro- 
graphv  of  the  coast),  by  K.  Keil- 
hack,  53  7.  xix.  II.  90. 
Posen. 

Ueber    thalbildungen    in    der    gegend 
von  Posen  (valley  formation),  by  G. 
Maas,    53  7,   xix.   II.   66. 
Prussia. 

Amber  in   east  Prussia,   by   H.    Bras- 
sert,  987,  xl.  282;  abs.  481,  xvii.  02  f. 
Saxony. 

Die  edelsteinseife  des  seufzergrundels 
bei  Hinterliermsdorf  in  Sachsen 
(precious-stone  placers  near  Hinter- 
liermsdorf), by  Hans  Oehmichen, 
991,  1900,  13;   abs.  481.  xvii.  631. 

Tektonische  storungen  der  triadischen 
scbichten  bei  Eckartsberga,  Suiza 
und  Camburg  (faulting  in  the  trias- 
sic  formation  near  Eckartsberga), 
by  E.  Schutz,  53  7.  xix.  II.  65. 

Ueber  das  vorkommen  von  glacial- 
schrammen  auf  den  culmbildungen 
des  Magdeburgischen  bei  Hundis- 
burg  (glacial  action,  Magdeburg 
near  Hundisburer),  by  F.  YVahn- 
sehaffe,    53  7.   xix.    II.   52. 


Das  untercarbon  von  Magdeburg- 
Neustadl  und  seine  fauna  (lower  coal 
at  Magdeburg-Neustadt  and  its 
fauna),  by  W.  Wolterstorff,  537, 
xix.    II.   3. 

Schwarzburg. 

Bleieherode-Sondershausen  potassium 
-alt-deposit,  by  E.  C.  Mackay- 
Heriot,   319,  lxx.  520. 

Westphalia. 

Bezeichnung  der  kohlenflotze  im 
Ruhrbezirke  (coal-seams  in  Ruhr- 
bezirke), Anon.,  177,  lix.  298. 

Ueber  die  temperatur  der  gebirgs- 
schichten  des  Ruhrsteinkohlen- 
beckens  (rock-temperatures  of  the 
Ruhr  coal-basin),  by  —  Kette,  43  0, 
xxx vi.  733;  abs.  495,  lviii.  436; 
abs.   625.  xxi.  374. 

Verfiigung  des  Kgl.  Oberbergamts  zu 
Dortmund  vom  3  April,  1900,  betr. 
einheitliche  bezeichnung  der  West- 
falischen  flotze  (suggestion  for 
nomenclature  of  Westphalia  seams), 
by  —  Reuss,  43  0,  xxxvi.  329. 

Greece. 

Magnesit  auf  der  insel  Euboea  (mag- 
nesite  of  Euboea),  by  E.  Schmatolla, 
89  7,  xx.  1065. 

Holland. 

Das  steinkohlenbecken  in  der  Holland- 
ischen  Provinz  Limburg  (the  Lim- 
burg  coal-field,  Holland),  by  Franz 
Biittgenbach,  732,  xlviii.  81;  abs. 
272,   lxxix.   452. 

A  propos  du  sondage  entrepris  a  Eelen 
pres  de  Maeseyck  (boring  at  Eelen 
near  Maeseyck),  by  Jos.  Vrancken, 
87  2,  xxvii.  p.  lxxxviii. 

Italy. 

Les  minerais  de  fer  de  Pile  dElba 
(iron-ore  in  Elba),  by  A.  Habets, 
15  6,   xxiv.    150. 

Das  quecksilberhiittenwesen  in  Italien 
(ciuicksilver-mining),  by  Vincenz 
Spirek,  179.  xlviii.   191. 

Iron-ores  and  blast-furnaces  of  Elba, 
by  —  Tonietti,   493,  lxi.  14. 

I/uxemourg. 

Das  vorkommen  der  oolithisehen 
eisenerze,  minette,  in  Luxembourg 
und  Lothringen  (occurrence  of 
oolitic  iron-ores,  minette,  in  Luxem- 
burg and  Lorraine),  by  L.  Hoffmann, 
430,  xxxv.  640;   abs.  481,  xvii.  621. 

Roumania. 

Die  bedeutung  Galiziens  und  Rum- 
aniens  fur  die  erdol  produktion  im 
allgemeinen     und     die     versorgung 
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Deutschlands     im     besondcren     (im- 

portanee  of  Galician  and  Roumanian 

petroleum  production),  Anon.,  430, 

xx.wi.  I'.".!). 
Les  salines  dc   Roumanie  (salt),   by  R. 

Paillot,  879,  xxvii.  33. 
Rumanisches  erdol  (petroleum),  by  J. 

Tanasescu,    732,    xlviii.    427;     abs. 

495,  lviii.  453. 

Russia, 

General. 

Sulphur-deposits,  Anon.,  190,  xxx.  631. 

Geological  formation  of  the  Ostro- 
gorsk  district,  Anon.,  8  68,  1900, 
No.  6,  27. 

Note  sur  les  gisements  de  minerals  de 
fer  des  presqu'iles  de  Kertch  et  de 
Tannin,  Russie  (iron-ore  deposits  of 
the  Kertch  Peninsula),  by  — 
Bayard,  141,  xv.  505;  abs.  481, 
xvii.  632. 

Account  of  a  journey  through  Russia 
in  the  late  summer  and  autumn  of 
1897,  by  L.  L.  Belinfante,  949,  i. 
105. 

Die  kohlen-  und  eisenerzlagerstatten 
des  centralen  Europiiischen  Russ- 
lands  (coal-  and  iron-beds  in  Central), 
by  A.  Ernst,  17  7,  lix.  595. 

Formation  of  a  copper-ore  mine,  and 
the  genesis  of  its  copper-ore,  by  E. 
S.  Fedaroff,  868,  1900,  No.  4,  1. 

Gold  and  platinum  in  Urals,  by  D.  A. 
Louis,  194,  i.  54. 

Tkvarchelsk  coal-measures,  by  E. 
Lutugin,  868,  1900,  No.  12,  7,29. 

Sulphur-fields,  by  F.  J.  Machalske, 
319,  lxx.  216. 

Ueber  eine  studienreise  nach  Sud- 
Russland  und  dem  Kaukasus  (south 
Russia  and  the  Caucasus),  by  Josef 
Mauerhofer,  17  9,  xlviii.  367. 

Einiges  iiber  das  goldvorkommen  und 
die  goldgewinnung  bei  Katschkar 
im  stidlichen  Fral  (gold-mining  and 
gold-extraction  in  Southern  Urals), 
by  Chr.  T.  Nissen,  17  7,  lix.  121. 

Bassin  des  Krivoi-Rog  et  ses  gise- 
ments  de  fer  (iron-ore  deposits  of 
the  Krivoi-Rog  basin),  by  M.  Rou- 
bine,  868,  1900,  No.  1,  1;  No.  2,  5; 
No.  3,  1. 

Survey  of  the  Krivoi-Rog  mining  dis- 
trict in  1874,  by  —  Semcchkin,  868, 
1900,  No.   7,  1. 

Krivoi-Rog  et  l'etat  actuel  de  l'indus- 
trie  metallurgique  dans  le  Midi  de 
la  Russie  (Krivoi-Rog  ore-deposits), 
by  Martin  Szymanowsky,  860,  xiv. 
1385;  abs.  4  9  5,  lviii.  406. 
Caucasia. 

Chemical  enrichment  of  ores  at  the 
Sardowsk  mines,  Caucasia,  by  I. 
Efron,   8  68,  1900,  No.  12,  34. 


Petroleum,  by   V.   Latkin,  122,  lviii. 

1,55. 
Ueber    cine    studienreise    nach     Sud- 

Russland   und   dem    Kaukasus   (south 

Russia  and   the  Caucasus),    by  Josef 

Mauerhofer,  179,   xlviii.  367. 
Finland. 
Beats,    by    Gunnar    Andersson,    481. 

xvii.   635. 
Notes  on  the  geology,  by  H.  P.  Gur- 

ney,  949,  i.  91. 
Submarine    iron-ore    deposits    in    the 

Gulf  of  Finland,  by  A.  F.  Tigerstedt, 

4  81,  xvii.  634. 

Spitzbergen. 
Spitzbergens  steinkohlen  (coal),  by  F 

Mevvius,  17  7,  lix.  475. 

Scandinavia. 

( l-eneral. 

Norway. 

Iron-ore  deposits  of  Dunderland,  by 
H.  L.  Geissel,  493,  lx.  948. 

Iron-ore,  by  H.  L.  Geissel,  495,  lviii. 
405. 

To  torvmyrprofiler  fra  Kristiana 
omegn  (sections  of  peat-deposits  in 
the  vicinity  of  Christiana),  by  J. 
Holmboe,   4  20.  xxii.  55. 

En  geologisk  profil  ofver  fjellomradena 
emellan  Kvikkjokk  och  norska  kus- 
ten  (geological  section  between 
Kvikkjokk  and  the  coast),  by  P.  J. 
Holmquist,  420,  xxii.  72. 

Ueber  die  bildung  des  gediegenen  sil- 
bers,  besonders  des  Kongsberger  sil- 
bers,  durch  secundarprocesse  aus 
silbererzen,  und  ein  versuch  zur 
erklarung  der  edelheit  dcr  Kongs- 
berger gauge  an  den  fahlbandkreu- 
zen  (mode  of  formation,  etc.,  of  the 
argentiferous  deposits  of  Kongs- 
berg),  by  J.  H.  L.  Vogt,  9  91,  1899, 
113,  177;  abs.  481,  xvii.  635. 

Notes  on  the  occurrence  of  mica  in  the 
south,  by  J.  F.  Wells,  4  7  9,  vii.  334. 
Sweden. 

Minor  ore-deposits  of  the  north,  Anon., 
493,  lxi.  78,   123. 

Schwedens  eisenindustrie-ausstellung 
(iron-ores),  Anon.,  89  7.  xx.  636; 
abs.   495,   lviii.   406. 

Granites,  Anon.,  905,  June,  1900. 

Om  den  forna  forekomsten  af  trapa 
natans  i  norra  Nerike  (occurrence  of 
trap-rock  in  the  north  of  Nerike), 
by  K.  Kjellmark,  420,  xxi.  651. 

Om  ett  fynd  af  piggvar  i  litorinalera 
vid  Skattmanso  (fish  remains  in  the 
littorina  beds  of  Skattmanso),  by  H. 
Munthe,   4  20,  xxii.  43. 

Beskrifning  ofer  en  del  forut  mindre 
kanda  malmfyndigheter  inom  Juk- 
kasjarvi  malmtrakt  och  dess  onigif- 
ningar    (ore-discoveries    in    Jukkas- 
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jarvi  metalliferous  district  and 
neighbourhood),  by  Walfr.  Peter- 
sson,  505,  1900,  215 j  abs.  430. 
xxx vi.  620. 

Om  silfvrets  forekomstsatt  i  Salamal- 
meii  isilvtr  in  ores  of  Sala),  by  II j . 
Sjogren.    4-20.   xxii.    178. 

Xagra  anteckningar  mn  Yestergot- 
lands  ofversiluriska  graptolitskiffar 
(graphtolite-beds  in  upper  Silurian 
of  western  Gothland),  by  S.  L.  Torn- 
quist,  4  20,  xxi.  641. 

T'eber  einige  weniger  bekannte 
eisenerzvorkommen  im  nordlichen 
Sehweden  (little  known  iron-ore  de- 
posits in  the  north),  by  Otto  Vogel, 
897.  xx.  530,  590. 

Nagra  kalkspatkristaller  fran  Gras- 
berg.  Dalazne  (calcite-crystals  from 
Grasberg  in  Dalarnia).  by  61. 
Weibull.  420.  xxii.  19. 

Xagra  manganhaltiga  marlekor  fran 
Ostergotland  (manganese-bearing 
marl  from  eastern  Gothland),  by  M. 
Weibull,  4  20,  xxii.  28. 

Servia. 
Les   gisements   metalliferes   en   Serbie 

(metalliferous-deposits),  Anon.,  7  9  2, 

xxi.  351. 
La  houille  en  Serbie  (coal),   by  Jules 

Francois  and  Eduard  Heguer,  8  70. 

viii.  397;    abs.  4  81,  xvii.  633. 

Spain. 

Post-carboniferous  coal-fields.  Anon.. 
2  7  2.    lxxx.    1347. 

De  las  cuencas  carboniferas  Espanolas, 
Puertollano  (coal-fields  of  Puer- 
tollano),   Anon.,   786,  li.   2-2. 

Devonian  iron-ores  of  Asturias,  by  J. 
A.  Jones.  481,  xviii.  279. 

Reconocimiento  i  apreciacion  de  los 
placeres  de  oro  (review  of  gold- 
deposits),  by  Edmund  B.  Kirbv. 
85  3,  xi.  329. 

Magneteisenerzf elder  in  Spanien  (iron- 
ores),  by  —  Klockniami,  17  7,  lix. 
229. 

El  estudio  geologico  industrial  de  la 
peninsula  (industrial  geology),  by 
G.  Esteban  de  la  Reguera,  786.  li. 
303. 

Sulphur-mines  in  the  south,  by  Arthur 
P.  Wilson,  481.  xvii.  71. 

8witz<  Hand. 

Etude  stratigraphique  et  chemique  sur 
les  gisements  asphaltiques  du  Jura 
(stratigraphic  and  chemical  study 
of  the  Jura  asphalts),  by  S.  Meunier, 
858.   xii.    75. 

Eisen  im  Berner  Oberland,  Schweiz 
(iron-ores),  by  —  Aluller-Landt- 
mann.  897.  xx.  500;  abs.  495,  lviii. 
410. 


d. — Asia. 
G\  in  ral. 

Ha n da . 

Geologische  beschrijving  van  de 
Banda-eilanden  (descriptive  geology 
of  the  Banda  islands),  by  R.  D.  M. 
Verbeek,  6 20,  1900,  1. 

China. 

General. 

Que  valent  les  gites  miniers  de  la  Chine 

(mineral-deposits),       Anon.,       293 

1900,  82,  116. 
Gas    and    petroleum    borings,    Anon., 

466.   cxli.   383. 
Coal  and  iron,  by  J.  G.  H.  Glass,  493, 

lxi.  507. 
f'oal-helds     and     railways     of     north 

China,  by  C.  W.  Kinder,   493,   lxi. 

317. 
Zum     erzreichthum     Chinas     (mineral 

wealth),    by    Bruno    Xavarra.    989, 

xlviii.,   B.  423. 

Shansi. 
Coal-fields,     by     Prof.     Drake,     926, 

August  18,   13. 
Concessions    of    the    Pekin    Syndicate, 

Limited,   in  the  provinces  of  Shansi 

and  II 1, nan,  China,  with  estimates  of 

cost     of    railway*    and     other    works 
tsary   for   their   development,    by 

J.  G.  H.  Glass,  London. 
Coal-  and  iron-deposits  of  Shansi  and 

Honan.   China,    by  J.   G.   H.    Glass, 

198.    1900, 

Shantung. 
Itschoufu  coal-field,  Anon.,  169.  xvii 

35. 
Leber  eine  bergmannische  forschungs- 

reise     in     der     provinz     Schantung 

(mineral-resources),     by    A.     Diesel- 

dorff,  991,  1899,  206;  abs.  481,  xvii. 

641. 

India. 

General. 
Iron-ores,  Anon.,   272,  lxxx.   1019. 
Post-carboniferous    coal-fields,    Anon.. 

27  2.  lxxx.  1290,  1349. 
Charnockite       series,       a       group       of 

Archaean      hypersthenic      rocks      in 

Peninsular    India,    by    Thomas    H. 

Holland,  457.   xxviiL   119. 
Bengal. 
Bankura  district,  by  C.  C.  Longridge, 

638.  lxx.  322. 
Rampur  coal-field,   by  G.   F.    Reader, 

4  5  6,   1899-1900.   ivf. 
Burma. 
Geology  of  country  along   Alandalay- 

Kunlon  Ferry  route,  by  P.  X.  Dutta, 

4  5  6,   1899-1900,  96. 
Geological   reconnaisance    in  parts    of 

the  southern  Shan  States  and  Ear- 
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enni,    by    C.    S.    Middlcmiss,    456, 
L899-1900,   122. 

A  mi  liToiis  tract  in  the  Wuntho  dis- 
trict, by  (i.  A.  Stonier,  456,  L899- 
L900,  59. 

Northern   Shan   States,    by  T.   D.   La 
Touche,  456,  1899-1900,  74. 
Ceylon. 

Graphite,  Anon.,  493,  lxi.  26(5. 

Ceylon  rocks  and  graphite,  by  A.  K. 
Coomara-Swamy,  412,   hi.  590. 

Ceylon  in  1899,  by  John  Ferguson, 
7  97,   xxxi.  9. 

Zur  kenntniss  der  graphitlagerstatten  : 
die  graphitlagerstatten  der  insel 
Ceylon  (graphite),  by  E.  YVeinschenk, 
9  91,    1900,    174. 

Kathiawar. 

Sohagpur  coal-field,  by  G.  F.  Reader, 
4  56,  1899-1900,  69. 
Madras 

Artesian  tube  well  at  Coconada  Port, 
by  B.  Baxter,  462.  xxviii.  412. 

Auriferous  reefs  of  south  and  south- 
east Wainad,  by  H.  H.  Hayden, 
45  6,  1S99-1900,  53. 

Geological  structure  of  the  sites  pro- 
posed for  the  Bhavani  dam,  by 
Thomas  H.  Holland,  456,  1899-1900, 
230. 

Geology  of  the  neighbourhood  of 
Salem,  by  Thomas  H.  Holland,  457, 
xxx.    103. 

Geology  of  the  G  an  jam  district,  Jey- 
pore,  by  F.  H.  Smith,  456,  1899- 
1900,    153. 

Geological  sketch  of  the  central  por- 
tion  of  Jeypore  zemindari.   Vizaga- 
patam    district,    by    T.    L.    Walker, 
45  6,  1899-1900,  166. 
Punjab. 

Spiti  and  adjoining  areas,  by  H.  H. 
Hayden,  4  5  6,   1899-1900,  184. 

Stratigraphical  notes  on  Mesozoic 
rocks  of  Spiti,  by  A.  von  Krafft, 
456,   1899-1900,   199. 

Relationship  between  the  productus 
limestone  and  the  ceratite  forma- 
tion of  the  Salt-range,  by  F.  Noet- 
ling,  456,  1899-1900,  176. 

J  a  pan . 
Post-carboniferous    coal-fields,    Anon., 

27  2,   lxxx.    1347. 
Petroleum,  by  S.  Takano,   495,   lviii. 
456. 

Persia. 
Schiirfungen    in    Persien    (petroleum), 
by    Hans    Winklehner.    73  2,    xlvii. 
629;   abs.   495,-lvii.  314. 

Russian   Empire 
Is    there    payable    coal    in     Siberia?, 

Anon.,  4  93,  lxi.  460. 
Coal  and  iron  in  Siberia,  Anon.,  493, 

lxi.  1107. 


Cold  in  Siberia,   by  —  Bogdanovich, 

169,  xvii.  523. 
Discovery  of  gold  in  the  basin  of  the 
river  Toomnin,  Maritime  region,  by 
J.  1'.    Edelsseiu,  868,    1900,  No.    i. 

17. 

Note  sur  les  richesses  minerales  de  la 
Siberie  et  sur  I'etat  actuel  de  leur 
exploitation  (mineral  wealth  of 
Siberia,  and  present  state  of  its 
working),  by   K.  Glasser,  141,  xviii.  5. 

Petroleum  -  deposits  on  Saghalin 
island,  by  F.  F.  Kleye,  84  2,  lxxxii. 
202. 

Gisements  de  minerals  d'etain  sur  la 
riviere  Onone  (tin-deposits  on  the 
river  Onan),  by  J.  A.  Korzoukliine, 
868,  1899,  No.  4,  22;  abs.  481,  xvn. 
642. 

Researches  for  coal  in  the  south  of 
Saghalin,  by  A.  M.  Margolius,  868. 
1900,  No.  10,   18. 

Die  kohlenlager  der  Bareninsel  (coal- 
deposits  of  Bear  island),  by  —  Moll- 
maim,  430,  xxxvi.  225. 

Platinum-deposits  of  the  Tura  river- 
system,  Urals,  by  C.  W.  Purington, 
12  2,  xxix.  3. 

Einige  mittheilungen  iiber  die  salz- 
ausbeute,  naphthagewinnung  und 
das  vorkommen  von  nutzbaren  min- 
eralien  in  Transkaspien  (mineral 
resources  of  Transcaspia),  by  F. 
Theiss,  989,  xlvii.  133;  abs.  481, 
xviii.  491. 

Useful  minerals  in  the  region  of  the 
Central  Asiatic  railway,  by  P.  K. 
Yavorsky,  8  68,  1900,  No.  6,  1. 

e. — Africa. 

General. 

A  Igeria. 

Les  gites  mineraux  de  1'Algerie  (min- 
eral-deposits). Anon.,  293,  1900, 
1101,  1130. 

<  'ape  Colony: 

Guide  to  South  Africa,  1898-99,  edited 
by  A.  Samler  Brown  and  G.  Gordon 
Brown,  London. 

Diamond-mines  and  alluvial-deposits, 
South  Africa,  by  P.  R.  Day,  16  7,  vi. 
87. 

Diamonds  and  the  diamond  industry, 
by  R.  W.  Matthews,  169.  xviii.  519. 

Notes  on  blue  asbestos,  by  H.  F.  Olds, 
47  9,   vii.    122. 

L'industrie  diamantifere  au  Cap  (dia- 
mond industry),  by  F.  Schiff,  404, 
xxxvii.  287. 

Congo  State. 

Sub-oceanic  valley  of  the  river  Congo, 

by  Edward  Hull,   603,  xxvi.  499, 
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Liberia. 
Mining    resources,    An  >n..    10  6.    xxii. 
139. 

Noted. 
Quality   of    Natal    coal,    Anon.,    272. 
'  lxxx'.   168. 
Post-carboniferous     coal-field,     Anon.. 

272.    lxxx.    1291. 
Coal-fields  and  collieries,  Anon.,  493, 

lxi.   1217. 
Coal-deposits    of   Durban,    by    William 

Taylor  Heslop,   27  2,  lxxix.  1170. 
Coal-fields,    by    Win.    Taylor    Heslop, 
481,    xviii.   410. 

Oral"/    /•'/•■ '  Statt . 
Post-carboniferotis     coal-field,     Anon.. 

27  2,  lxxx.  1291. 
Geological    notes,    bv   B.   M.    Skinner, 

840,  vii.  33,  103,  134. 

Portuguese  East  Africa. 

Coal  near  the  Zambesi.  Anon..  10  6, 
xxii.  174. 

Gold  in  Zambesi,  by  Carl  Peters  169, 
xvii.  173.  196. 

Macombe  country,  south  of  the  Zam- 
besi: its  ancient  gold-fields  and 
industrial  resources,  by  Carl  Peters, 
601,    xvi.   48;    882,   xlviii.    343. 

Rhodt  sia. 

Coal,  Anon..  493.  lxi.  936. 

Socolra. 
Exploration,  Anon.,  198,  1899.  460. 

Somaliland. 

Les  roches  volcaniques  du  Protectorate 
des  Somalis  (volcanic-rocks),  by  A. 
Bonard  and  A.  de  Gennes,  100, 
exxxi.  196. 

Transvaal. 

Middleburg  coal-field,  Anon.,  638. 
lxx.   1003,   1050. 

East  Rand  coal-district.  Anon..  6  3  8, 
lxx.  1061. 

Source  of  the  gold,  by  Captain  C.  C. 
Longridge,   638,  lxx.  304. 

Goldhaltige  kobaltgange  in  Transvaal 
(gold-bearing  cobalt-veins),  by  Hans 
Oehmichen.  9  91,  1899,  271;  abs. 
481,    xviii.    193. 

Witwatersrand  gold-fields,  by  Francis 
Olds,  4  81.  xviii.  89. 

Mineral  wealth  of  Zoutpansberg :  the 
Murchison  range  gold-belt,  by  Doug- 
las S.-S.  Steuart,  481,  xvii.  388. 

Tunis. 

Note  sur  les  minerais  de  fer  des  terri- 
toires  des  Meknas  et  des  Nefzas. 
Tunisie  (iron-ore  deposits  of 
Tabarca),  by  A.  Prost,  141,  xv.  533; 
abs.    481,   xviii.   494. 


f. — America 
Gem  red. 

Correlation  between  tertiary  mammal 
horizons  of  Europe  and  America,  by 
H.   I".  Osborne,  685,  xiii.  1. 

Bibliography  and  index  of  North 
American  geology,  paleontology, 
petrology  and  mineralogy,  by  F.  B. 
Weeks,  for  1897,  942,  No.  156;  for 
1898,   94  2.   No.   162. 

Argentine  Republic. 

Geology  and  palaeontology  of  Pata- 
gonia, bv  W.  B.  Scott,' 198,  1900, 
730. 

Bolivia. 

Undeveloped  resources,  by  Sir  Martin 

Conway,  882.  xlviii.  234. 
Minerals   found  in    the   silver-lodes   of 

Tatasia  and  Potugalete.  by  Malcolm 

Roberts,  47  9,  vii.  91. 

Brazil. 

Manganese-deposits  of  Bahia  and 
Minas,  by  John  C.  Branner,  12  2, 
xxix.  756. 

Certain  schists  of  the  gold  and  dia- 
mond regions  of  eastern  Minas 
Geraes,  by  Orville  A.  Derby,  124, 
x.  207. 

Manganese-ores,  by  Herbert  Kilburn 
Scott,  495,  lvii.  179. 

British  Guiana. 
Report    on    geology    of    the    Essequibo, 

Potaro,    Konawaruk   and    Demerara 

rivers,  by  J.  B.  Harrison  and  H.  I. 

Perkins,  Georgetown. 
Alluvials,   by  C.   C.   Longridge.    63  8. 

lxx.   1294,   1426. 
Report     on     the     diamond     concession, 

Mazaruni   river,    by   H.    I.   Perkins, 

Commissioner  of  Mines,  Georgetown, 

Demerara. 

Canada. 

General. 

Post-carboniferous    coal-fields,    Anon., 

27  2,  lxxx.   1347,  1348. 
Nickel  problem.  Anon.,  493,  lxi.  419. 
Geological   history  of   Lake   Superior, 

by  Robert  Bell,  2  41,  vi.  45. 
Quicksilver,  by  A.  J.  Colcpihoun,  16  9, 

xvii.- 34. 
Economic  minerals  of  Canada,   by  G. 

M.  Dawson,  Ottawa,  Canada. 
Summary  report  of  the  geological  sur- 
vey   department,     1897,    by    G.    M. 

Dawson,  2  34,  1897,  section  A. 
Coals   of  the   North-West    and   Rocky 

mountains,   by  George   M.    Dawson, 

6  21,  vii.  198. 
Geological    nomenclature,    by    R.    W. 

Ellis,   814,  v.  section  iv.  3. 
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Ore-deposits  of  the   United  States  and 
Canada,   by  .lame-,    Furman    Kemp,   | 
New    Vnrk  and   London. 

Iron    resources    and    possibilities,    by   j 

Walter    R.     N'ursey.    493,     l\.     783, 

L085,  1133. 
Mineral  exhibil  at   Paris,  by  Angus  K. 

Stuart.   203,   vii.  -11  I. 

British  Columbia. 
Nicola  coal-  and  iron-measures,  Anon.. 

202.   ii.    Xos.   10-11,   3. 
Eastern    section    of    Britannia    slate. 

Anon.,   202,   ii.  Nos.    10-11,   14. 
Britannia    schists    and    slates.    Anon., 

202,    ii.    Nos.    10-11,    14;    iii.    Nos. 

12-1.  6. 
Mineral    formation.    Anon.,     2  0  2,    ii. 

Nos.  10-11,  18. 
Gold-bearing  conglomerates   in   north- 
ern, Anon.,  203,  vii.  16. 
Alberni,        Qnatsino        coal-measures, 

Anon..  203.  vii.  47. 
Copper-deposits   of  Vancouver  Island, 

by  William   M.  Brewer,   12  2,   xxix. 

483. 
Prospects      on      Howe      Sound,      West 

Coast,  by  William  M.  Brewer,  319, 

lxix.  315. 
Alberni     district,      by      William      M. 

Brewer,    319.    lxix.    465. 
Iron-ore    deposits    of    Vancouver    and 

Texada     islands,     by     William     M. 

Brewer,  319,  lxix.  526. 
Howe  Sound  division,  by  William  M. 

Brewer,   319,  lxx.  189. 
Vancouver     island,     by     William     M. 

Brewer,  319,  lxx.  397. 
Similkameen      mining      division,      by 

William  M.  Brewer.  319,  lxx.  458. 
Greenwood  mining  division,  Boundary 

creek      district,      by      William      M. 

Brewer,    319,    lxx.   636. 
Mineral   resources   of   Vancouver   and 

adjacent    islands,    by    William     M. 

Brewer,  4  81.  xvii.  444. 
West  Kootenay  notes,  by  R.  W.  Brock, 

243.    iii.   141  ;    245,   xix.   51. 
Atlin    gold-fields,    by    A.    H.    Bromly, 

638.  lxx.  234. 
Atlin  district,  by  W.  M.  Brook,  319, 

lxx.  305. 
Prof.  Emmons  on  Boundary  creek  dis- 
trict, by  E.  Jacobs,  203,  vii.  381. 
Notes  sur  la  Colombie  Britannique,  by 

P.  Jordan,  141,  xvii.  216. 
Silver-lead  deposits  of  the  Slocan,   by 

J.  D.  Kendall,  47  9,  vii.  273. 
Auriferous    and    argentiferous    copper- 
ores  of  southern,  bv  J.  D.   Kendall. 
63  8.  lxx.  317,  353,  "383,  418. 
Iron-ores,  by  H.  Mortimer  Lamb.  323. 

xx.  399. 
Discoveries  of  bessemer-steel  ore  and 

the  sources  of  the  placer-gold  of  the 

Fraser  river,    by   K.    Ludloff,    2  03, 

vii.  69. 


\liniiie-  district,  near  Kamloops  Lake, 
by  G.    I'.   Monckton,  481,   xviii.  271). 

Prospecting  trip  in  northern  Omenica, 

by  E.  C.  Musgrave,  243,  iii.  90. 
Quartz-lodes  of  the  Atlin   district,   by 
R.  II.  Stretch.  319.  lxx.  370. 

Economic  geology  in  the  Similkameen 
division,  bv  W.  .1.  Waterman.  203, 
vii.  41  1. 

Labrador. 

Iron-ores,  by  A.  P.  Low.  323,  xix.  205. 
Nova    Scotia. 

Souvenir  programme  of  the  meetings 
and  excursions  to  be  held  during  the 
visit  <>f  the  American  Institute  of 
Mi  n  in//  Engineers  to  Canada  in 
August,   Hi"'',  Ottawa,  122. 

Coal-fields:  Cape  Breton,  Pictou  and 
Cumberland  fields.  Anon.,  12  2, 
programme  of  excursions,  1900,  9; 
27  2,   lxxx.    142. 

Sub-divisions  of  the  carboniferous 
system  in  certain  portions,  by  H.  M. 
Ami.  198,  1899,  755. 

Iron-ores,  by  George  B.  Cowlam,  2  7  2, 
lxxx.   136;    493,    lxi.   116. 

Gold-measures  and  deep  mining,  by 
E.  R.  Faribault,  122,  programme  of 
excursions,  /mm,  35;  642,  gold- 
measures  of  N.ova  Scotia,  5. 

Descriptive  note  on  the  Sydney  coal- 
field, Cape  Breton  (with  3  maps),  by 
Hugh  Fletcher,  234,  No.  685,  1900. 

Lead-ores,  by  E.  Gilpin,  122,  pro- 
gramme of  excursions,  1900,  31. 

Copper-ores,  by  F.  Gilpin.  122,  pro? 
gramme  of  excursions,  1900,  31. 

Gold-fields,  by  E.  liilpin,  jun.,  642, 
gold-measures  of  Nova  Scotia,  1. 

Mineral  discoveries,  by  E.  Gilpin,  jun., 
711,  x.  79. 

Minerals  for  the  Paris  exhibition,  by 
E.  Gilpin,  jun.,  711,  x.  248. 

Deposition    and    development    of    the 
Glace  bay  coal-seams,  by  S.  F.  Kirk- 
patrick,  238.  March,  1900. 
Ontario. 

Report  on  the  area  included  by  the 
Nipissing  and  Temiscaming  map- 
sheets,  by  A.  E.  Barlow,  234,  1897, 
s.-ction  I. 

Aie  there  diamonds  in  Ontario:,  by 
Archibald  Blue.  2  43,  iii.  149. 

Corundum,  by  Archibald  Blue,  73  6, 
viii.  241. 

Iroquois  beach,  by  A.  P.  Colman,  2  41, 
vi.  29. 

Copper  regions  of  the  Upper  Lakes, 
by  A.  P.  Colman.  7  3  6.  viii.  121. 

Copper  and  iron  regions,  by  A.  P. 
Colman,  73  6,  viii.  143. 

Corundiferous  nepheline  syenite,  by 
A.  P.  Colman,  73  6,  viii.  250. 

Michipicoton  iron-range,  by  A.  P.  Col- 
man and  A.  B.  Willmott,  73  6,  viii, 
254. 
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Copper  in  Parry  Sound  district,  by  A. 

P.  Coin  an,   7*36.  viii.  259. 
Natural  gas,   by   Eugene  Coste,   243. 

iii.  68. 

Gold-ticlcls  of  western,  by  .1.  1).  Lowry, 
319,  lxx.  124(3. 

Geology  of  the  area  covered  by  the 
Seine  river  and  lake  Shebandowan 
map-sheets,  by  W.  Mclnnes,  23  4, 
1897.   section    H. 

Gold-bearing  veins  of  Bag  Bay.  near 
Lake-of-the-Woods,  by  Peter  McKel- 
lar,  122,  xxix.  104. 

Corundum  and  other  minerals,  by 
Willet  G.  Miller,  736,  viii.  205. 

Minerals,  with  notes,  bv  Willet  G. 
Miller,   73  6,  1900.   102.* 

Xipissing-Algoma  boundary,  by  Wil- 
liam Arthur  Park;.  73  6.  viii.  175. 

Nivens  base-line.  1899,  Xight  Hawk 
lake  to  Missanabie  lake,  by  William 
Arthur  Parks,   736,   1900,*  125. 

Investigation  of  magnetic  iron-ores 
from  eastern,  by  Frederick  J.  Pope, 
12  2.  xxix.  372. 

Quebec. 

Asbestos  mines  at  Thetford,  Anon., 
493,   Ixi.   1166. 

Surface  geology  and  auriferous  de- 
posits of  south-eastern,  by  R.  Chal- 

.     mers,  234,  1897,  section  J. 
Yukon. 

Klondike,  Anon.,   638,   lxx.  641. 

Conglomerate  discoiery  in  the  Yukon, 
north-west  territory,  by  M.  Arrow- 
smith,  63  8,  lxx.  1071. 

Lewis  river  copper-district,  by  W.  M. 
Brewer,  319,  lxix.  376. 

Discovery  of  new  gold-districts,  by  H. 
M.  Chance,  12  2,  xxix.  224. 

Extracts  from  the  report  on  an  ex- 
ploration made  in  1887  in  the  Yukon 
territory,  X.W.T.  ;  and  adjacent 
northern  portion  of  British  Colum- 
bia, by  George  M.  Dawson,  Yukon 
territory,  by  I".  Mortimer  Trimmer, 
London,   243. 

Yukon  and  Nome  gold-regions,  by  S. 
C.  Dunham,   93  9,  July,  1900. 

Report  from  reconnaissance  of  1898, 
on  the  economic  values  of  the  Klon- 
dike placer-field,  by  Willis  E.  Ever- 
ette,   202,  ii.  No.  9,  3. 

Alaska  and  the  Klondykt  :  physical  his- 
tory, geology,  conditions  and  m  thods 
of  working,  and  the  law*  governing 
and  regulating  mining  in  the  north- 
west territory  <>f  Canada,  by  Angelo 
Heilprin,  New  York. 

Preliminary  report  on  the  Klondike 
gold-fields,  by  R.  G.  McConnell, 
23  4.  No.  687,  1900. 

Old  vallev  gravels  of  the  Klondike,  by 
R.  G.  McConnell,  243.  iii.  124. 

Die  geologischen  verhaltnisse  der 
goldlagerstatten        des        Klondike- 


gebietes  (geology  of  the  Klondike 
gold-fields),  by  Otto  Nordenskjold, 
991,   1800,  71  ;'  abs.  481.  xviii.  405. 

Extracts  from  the  report  of  an  explora- 
tion made  in  1896-1897.  by  Wm. 
Ogilvie.  Yukon  territory,  by  F.  Mor- 
tiu  er  Trimmer,   London,  383. 

White  Horse  copper-belt,  by  R.  H. 
Stretch.  319.  lxx.  277.  343. 

Tli'  5  ukon  territory:  the  narrativt  of 
W.  If.  Doll,  leader  of  the  expedition 
to  Alaska  in  1866-1868:  the  narrative 
<>f  an  exploration  made  in  1887  in 
the  Yukon  district  by  George  M.  Daxv- 
Bon  :  extracts  from  the  report  of  an 
exploration  made  in  1896-1897  by 
Wm.  Ogilvie,  with  an  introduction  by 
F.  Mortimer  Trimmer,  London, 
1898. 

Chile. 
Copaquire:    apuntes    para   un    estudio 
(copper    sulphate    and    other    min- 
erals), by  Enrique  Kaempffer,  8  53, 
xii.  17. 

French  Guiana. 

Gold-fields,  by  E.  D.  Levatt,  6  21,  vii. 
315. 

Les  richesses  minerales  des  colonies 
Francaise :  Guyane  Franchise  (min- 
eral riches),  by  L.  Palatan,  794,  li.  1. 

Mexico. 

Geoligia  de  los  Alrededores  de  Orizaba 
con  un  perfil  de  la  vertiente  oriental 
de  la  Mesa  Central  de  Mexico 
(geology  of  Orizaba  with  vertical 
section  of  the  central  table-land),  by 
Emilio  Bose,  485,  1899,  Xo.  13. 

Geologv  of  Sonora,  by  E.  T.  Dumble, 
122,*xxix.  122. 

Xatural  coke  of  the  Santa  Clara  coal- 
field, Sonora,  by  E.  T.  Dumble,  122, 
xxix.  546. 

Pebbles  of  argentiferous  copper,  by  J. 
J.  Fitzpatrick,  576,  viii.  451. 

Gold-zone  of  Copaliquin,  by  B.  Fow- 
ler,  319,  lxix.  225,  557;    lxx.   71. 

Resources,  by  J.  W.  Gray.  6  25,  xx. 
254. 

Occurrence  of  tin-ore  at  Sain  Alto, 
Zacatecas,  with  reference  to  similar 
deposits  in  San  Luis  Potosi  and 
Ditrango,  by  Edward  Halse,  12  2, 
xxix.  502. 

Silver-bearing  veins  of  Mexico,  by 
Edward  Halse.   481,  xviii.  370. 

Leber  eine  kupfererzlagerstatte  in 
Nieder-Californien  (copper-ore  de- 
posits in  Lower  California),  by  P. 
Krusch,  9  91,  1899,  83;  abs.  *4  81, 
xviii.  498. 

Xatiirlicher  koks  in  der  Santa  Clara 
kohlenfeldern,  Sonora.  Mexiko  (nat- 
ural coke  in  the  Santa  Clara  coal- 
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beds,    Sonora),    by    Carl    Ochsenius, 
991,  1900,  2]  ;   abs.  481,  xviii.  499. 
I'll    Heal   del    Motile,    by    Kzequiel    Ord- 
onez v   Manuel   Rangel,  485,   1899, 
No.   12. 

Newfoundland. 
Wabana  iron-mines,  by  H.  B.  C.  Nitz, 

625,   xx.  413. 
Mineral-deposits,    by    William    Scott, 

319,   lxx.  155. 

Nicaragua. 
State    of    Nicaragua    of    the     Greater 
Republic    of    Central     America,     by 
Gustavo  Niederlein,  Philadelphia. 

Peru. 

Le  gisement  do  Cerro  de  Pasco,  Perou 
(ore-deposit  of  Cerro  de  Pasco),  by 
L.  Gascuel,  141,  xvii.  660. 

V  nil  I'd  States  of  America. 

General. 

Post-carboniferous    coal-fields,    Anon., 

2  7  2,  lxxx.  1347,  1348. 
Geology     of     the     Great     Lakes     and 

Niagara,   Anon.,   84  2,   supplement, 

xlix.  20208. 
Economic  geology,   941,  1897-98,  part 

iii. 
Discovery  of  new  gold-districts,  by  H. 

M.  Chance,  12  2,  xxix.  224. 
Occurrence  of  fullers  earth,  by  David 

T.  Day,  3  55.  cl.  214. 
Dictionary   of   altitudes,    by   H.    Gan- 
nett, 942,  No.  160. 
Mica  deposits,  by  J.  A.  Holmes,  94.1, 

1898-99,  part  vi.  691;    621,  vii.  510. 
Ore-deposits     of     United     States     and 

Canada,   by  James   Furman   Kemp, 

New  York  and  London. 
Geological  position  of  Trans-Mississip- 

pian    coals,    by    Charles    R.    Keyes, 

319,  lxix.  528* 
Diminishing    natural-gas    supply,    by 

George  E.  Walsh,  24  9,  xviii.  58. 
Alabama. 
Coal-field,  Anon.,  317.  lxix.  737. 
Physiography  of  the  Chattanooga  dis- 
trict,   in    Tennessee.     Ceorgia    and 

Alabama,    by    C.    W.    Hayes,    941, 

1897-98,  part  ii.    1. 
Alaska. 
Truth  about  Cape  Nome,  Anon.,  169, 

xviii.  13. 
Les    sables    auriferes    du    Cap    Nome 

(auriferous    sands    of    Cape    Nome), 

Anon.,   «<!.04,   xxxvii.   97. 
Cape  Nome   discoveries,    Anon.,    63  8, 

lxx.  293. 
Les    sables    auriferes    du    Cap    Nome 

(auriferous  sands  of  Cape  Nome),  by 

R.  de  Batz,  404,  xxxvii.  97. 
Cape   Nome,    Alaska,    gold-region,    by 


A.    H.    Brooks    mid    T.    ('.    Sehrader, 

625,  xx.  534. 
X i  ic  gold-fields  of  ('nor   Nome:   their 

history,  hunt  ion--  and  out  ji  ut,  by  Ivan 

Brostrom,  San  Francisco. 
Travels    on     the     Yukon     and    in    the 

Yukon  territory  in   1866-1868,  by  W. 

H.    Dall,     Yukon    territory,    by    F. 

Mortimer  Trimmer,  London,  1. 
Yukon   and   Nome  gold-regions,   by  S. 

C.  Dunham,  939,  July,  1900. 
Coal-deposits,    by   Winthrop   Packard, 

272,  lxxx.  1151. 
Cape  Nome:    Alaskan  ophir,  by  T.  C. 

Sehrader,  16  9,  xvii.  384,  403. 
Nome  district,  by  T.  C.  Sehrader,  319, 

lxix.  198. 
Experiences  in  the  Nome  district,  by 

Barry   Searles,    319,    lxx.    755. 
The  Yukon  territory:   the  narrative  of 

W.  H.  Dall,  leader  of  the  expedition 

to  Alaska  in  1866-1868:  the  narrative 

of   an   exploration,   made   in    1887  in 

the  Yukon  district  by  George  M.  Daw- 

son  :   extracts  from   the   report  of  an 

exploration  made  in  1896-1897  by  Wm. 

Ogilvic,   with    an    introduction  by    F. 

Mortimer  Trimmer,   London,   1898. 
Die  goldlagerstatten  des  Cape  Nome- 

gebiets  (gold-bearing  deposits,  Cape 

Nome),    by    —    Weber,    991,    1900, 

133. 
Gold-deposits     of     Cape     Nome,      by 

Charles  G.  Yale,   84  2,  supplement, 

xlix.   20381. 

Arizona. 
Occurrence    and    production    of    wolf- 
ramite,   by   W.    P.    Blake,    621,    vii. 

720. 
Chloride    district,    by   Theo.    B.    Corn- 
stock,  319,  lxx.  97. 
Copper  Queen  mine,   by  James  Doug- 
las, 122,  xxix.  511. 
Copper-deposits  of  the  Ajo  Basin,  Gila 

Basin,  by  Arthur  Lakes,  625, xxi.  12. 
Geological  elements  of  the  Silver  King 

basin,    by    W.    H.    Lampker,    640, 

February  1,  1900. 

California. 
California  mines  and  minerals,  122. 
Col  fax  folio.   943. 
Mother  Lode  district  folio,  943. 
Quicksilver,    Anon.,    122,    California 

mines  and  minerals,  430. 
Southern  coast  oil-fields,  Anon.,   319, 

lxx.  637. 
Kern  river  oil-field,  Anon.,   319,   lxx. 

665. 
Glacial  erosion  and  the  oriarin  of  the 

Yosemite     valley,     by     William     P. 

Blake,  12  2,  xxix.  823. 
Genesis  of  petroleum  and  asphaltum., 

by   A.    S.    Cooper,    12  2,    California 

mines  and  minerals,   114;    230,  No. 

16. 
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Phenomena  attending  the  accumula- 
tion of  bitumen,  by  A.  S.  Cooper, 
63  2.  lxxix.  632. 

Platinum,  by  J.  A.  Hdinan,  690,  iii. 
!DI. 

Gold-deposits  of  Nevada  county,  by  G. 
P.  (irimslcy.  319.  lxviii.  487;  abs. 
481.  xviii.  .">1(>. 

Copper  resources,  by  M.  M.  O'Shaugh- 
nessy,  122,  California  mines  a  ml 
mineral*.  205. 

Oil-tields  of  Kern  county,  by  H.  G. 
Parsons.    63  2,  October  27,   1900. 

Petroleum  in  California,  by  L.  V.  Bed- 
path,   Los  Angeles. 

Petroleum  from  the  Olinda  field,  by 
Clifford  Richardson,  883,  1900, 
123. 

Occum  nri  and  origin  of  diamonds  in 
California,  by  H.  W.  Turner. 

Petroleum,     by    W.     L.     Watts,     122, 
California  mines  ami  minerals,  188; 
122,  xxix.   750;    230,   No.   13. 
Colorado. 

La    Plata  folio,   943. 

Walsenburg  folio,   943. 

Cripple  Creek  mining  district,  by  G. 
F.  Hazlehurst.  319,  lxx.  454. 

La  Plata  Mountains,  by  Arthur  Lakes, 
6  2  5,  xx.  279. 

Zinc :  its  occurrence  and  distribution, 
by  Arthur  Lakes,  625,  xx.  302. 

Geological  notes  along  the  line  of  the 
Santa  Fe  railroad  from.  Denver, 
Colorado,  to  El  Paso,  Texas,  by 
Arthur  Lakes,   625,  xx.  374. 

Peculiar  fault  and  a  problem  in  coal- 
mining :  coal-seam  thrown  \  mile 
horizontally  out  of  position,  by 
Arthur  Lakes,   6  25.  xx.  439. 

Exploiting  a  new  placer  field,  near 
Alma,  by  Arthur  Lakes,  625,  xxi. 
128. 

Great  London  fault  of  the  Mosquito 
range  and  the  London  mine,  by 
Arthur  Lakes,   625,  xxi.  204. 

Farncomb  Hill  gold-deposits,  by 
Arthur  Lakes,  6  2  5,  xxi.  222, 

Peculiar  mines  and  ore-deposits  and 
contact-deposits  of  the  La  Plata 
mountains,  by  Arthur  Lakes,  6  2  5, 
xxi.  224. 

Coal-mines  of  Pictou,  by  Frank  Meade, 
625,  xxi.   1. 

Geology   and   vein   systems   of   Mount 
Wilson    mining-district,    by     Frank 
L.  Nason,  319,  lxix.  681. 
Connecticut. 

Newark  formation  of  the  Pomperaug 
valley,  by  W.  H.  Hobbs,  319,  lxix. 
166. 

Dakota. 

Bear  Butte  mineral-formation  and 
Black  Hills  mining-region,  by 
Robert  W.  Barrell,  625,  xx.  512. 

Contribution  to  the  geology  of  north- 


ern    Black     Hills,     by    John     Duer 
Irving,   685,  xii.   187. 

Moraines  of  south-eastern  South 
Dakota  and  their  attendant  deposits, 
by  J.  E.  Todd,  942.  No.  158. 

Cretaceous  formation  of  the  Black 
Hills  as  indicated  by  the  fossil 
plants,  by  Lester  F.  Ward,  with  the 
collaboration  of  Walter  P.  Jenny, 
Win.  M.  Fontaine  and  F.  H.  Knowl- 
ton,  941,  1897-98,  part  ii.  521. 
Florida. 

Land    pebble    phosphate,    by    William 

B.  Phillips.    319,    lxix.    201. 

Georgia. 

Physiography  of  the  Chattanooga  dis- 
trict, in  Tennessee,  Georgia  and 
Alabama,  by  C.  W.  Haves,  9  41, 
1897-93,  part  ii.  1. 

Brown  iron-ores,  by  8.  W.  McCallie, 
319.   lxix.  255. 

Fossil  iron-ores,  by  S.  W.  McCallie, 
319,  lxx.  757. 

Idaho. 

Coeur  D'Aleno  mining-region,   by  W. 

C.  Clark,  625,  xx.  561. 

Illinois. 

J>anrill<'  folio,   Illinois,   943. 

Glacial  lobe,  by  Frank  Leverett,  9  44, 
xxxviii. 

Indian    Territory. 

Bedford  oolitic  limestone,  by  C.  E. 
Siebenthal.  6  21,  vii.  479. 

Geology  of  the  McAlester-Lehigh  coal- 
field, by  Joseph  A.  Taff,  9  41,  1697- 
98,  part  iii.  429. 

Iowa. 

Geology  of  Dubuque  county,  by  H.  F. 
Bain  and  Samuel  Calvin,  490,  x. 
385,  651. 

Mineral  production  in  1899,  by  S.  W. 
Beyer,  490,  x.  45. 

Geology  of  Hardin  county,  by  Samuel 
Walker  Beyer,  4  90,  x.  245. 

Geology  of  Osceola  and  Dickinson 
counties,  by  T.  H.  Macbride,  490, 
x.   189. 

Geology  of  Lyon  and  Sioux  counties, 
by  Frank  A.  Wilder,  490,  x.  89. 

Geology   of  "Worth   county,    by   Ira   A. 
Williams,  490,  x.  319.* 
Kansas. 

Gypsum  cement  plasters,  by  E.  H.  S. 
Bailey  and  G.  P.  Grimsley,  528,  v. 

Reconnaisance  in  the  Blue  valley 
permians,  by  J.  W.  Beede,  5  29,  ix. 
191. 

Gazetteer,  by  H.  Gannett,  942,  No.  154. 

Stratigraphy  of  the  McCann  sand- 
stone, by  C.  N.  Gould,  529,  ix.  175. 

Geology  of  underground  water  in 
western  Kansas,  by  Erasmus 
.Hawoith,  528.  report  of  the  Irriga- 
tion Board,  J  95  and  ISO';.  49. 

Mineral  resources  for  1898,  by  Erasmus 
Hawoith,   530. 
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Kentucky. 

Coal-fields,  by  C.  C.  Longridge,  27  2, 
lxxx.    491. 

Louisiana. 

Hock-salt,  by  A.  F.  Lucas.  122,  xxix. 
462. 

Salt-mines     of     Avery's     island:     de- 
scription  ci!    the  works  and   the  in- 
teresting   geological    formation,    Ly 
Henry  Romeyn,    6  25,  xx.   438. 
Maine. 

Glacial  gravels  and  their  associated 
deposits,  hy  George  H.  Stone,  944, 
xxxiv. 

Maryland. 

Cumberland  coal-region,  Anon.,  319, 
lxix.  192. 

Geological  survey,  Baltimore,  608,  i. ; 
ii.  ;    iii. 

Alleghany  county,  by  William  Bul- 
lock Clark,  608. 

Massachusetts. 

Geological  history  of  the  Nashua  val- 
ley during  the  tertiary  and  quater- 
nary periods,  by  W.  O.  Crosby,  60  9, 
xii.  288. 

Geology  of  eastern  Berkshire  county, 

by  6.  K.  Emerson,  942,  No.  159. 

Michigan. 

Menominee  special  folio,  943. 

Origin  of  the  native  copper  in  Michi- 
gan deposits,  by  John  F.  Blandy, 
319,  lxx.  278. 

Crystal  Falls  iron-bearing  district,  by 
J.  Morgan  Clements,  944,  xxxvi.  11. 

Crystal  Falls  iron-bearing  district,  by 
J.  Morgan  Clements  and  Henry 
Lloyd  Smyth,  with  a  chapter  on  the 
Sturgeon  river  tongue,  by  W.  S. 
Bayley,  and  an  introduction,  by  C. 
R.  Van  Hise,  941,  1897-98,  part  iii. 
1. 

Coal-basin,  by  A.  C.  Lane,  319,  lxix. 
767;  lxx.  12. 

Geological  survey  of  Michigan,  vol. 
viii.,  part  1,  clays  and  shales  of 
Michigan  :  their  properties  and  uses, 
by  H.  Ries,  Lansing,  Michigan. 

Crystal     Falls     iron-bearing     district 
(eastern    part    including    the    Felch 
mountain   range),    by   Henry   Lloyd 
Smyth,    944,    xxxvi.    329. 
Minnesota. 

Gneisses,  gabbro-schists  and  associated 
rocks    of    south-western,    by    C.    W. 
Hall,  942,  No.  157. 
Missouri. 

Disseminated  lead-deposits,  Anon., 
319,  lxx.  213. 

Joplin  zinc  district,  by  F.  Lynwood 
Garrison,  6  25,  xx.  462. 

Annotated  list  of  the  minerals  occur- 
ring in  the  Joplin  lead  and  zinc  dis- 
trict, by  Austin  F.  Eogers,  529, 
ix.  161. 


Joplin    zinc    district,     by    James    H. 
Steele,   63  2,  June  9,  1900. 
Montana. 

Notes  (in   the  structure  <>l   the   Rocky 
mountains  in   the   Lewis  and  Clarke 
timber  reserve,   by    Robert    11.  Chap- 
man, 122,   xxix.   153. 
Nebraska. 

Beconnaisance  in  the  Blue  valley  pcr- 
mians,  by  J.  \Y.  Beede,  5  29,  ix.  191. 
New  Jersey. 

Copper-deposits,  by  Henry  B.  Kummel, 
319,  lxx.  575. 

Geological  survey  <>f  New  Jersey: 
annual  report  of  /he  Siaii  geologist 
for  1S99,  by  John  C.  Smock,  Tren- 
ton, New  Jersey. 

New  Mexico. 

Cochiti  district,  by  W.  C.  Wynkoop, 
319,     lxx.    215. 

New  York. 

Slate  belt  of  eastern  New  York  and 
western  Vermont,  by  T.  N.  Dale, 
941,   1897-98,   part   iii.    153. 

Geologic  and  economic  survey  of  the 
clay-deposits  of  the  lower  Hudson 
river  valley,  by  Clemens  Catesby 
Jones,  12  2,  xxix.  40. 

Pre-cambrian  sediments  in  the  Adiron- 
dacks,  by  James  F.  Kemp,  319, 
lxix.  769." 

Titaniferous  iron-ores  of  Adirondacks, 
by  James  F.  Kemp,  941,  1897-1898, 
part  iii.  377. 

North   Carolina. 

Occurrence,  origin  and  chemical  com- 
position of  chromite,  with  especial 
reference  to  the  North  Carolina  de- 
posits, by  Joseph  Hyde  Pratt,  12  2, 
xxix.   17. 

Chromite  deposits  of  North  Carolina, 
by  Joseph  Hyde  Pratt,  319,  lxx.  190. 
Oregon. 

Coos  Bay  coal-field,  by  J.  S.  Diller, 
9  41,    1897-98,   part   iii.   309. 

Ore-deposits  in  Cracker  creek  district, 

by  T.  L.  Lammers,  319,  lxx.  160. 

Pennsylvania. 

Petroleum  wells,  Anon.,  842,  supple- 
ment, 1.  20594. 
.  Buckstown    coal-fields,    Berlin    basin, 
Somerset    county,    by    H.    W.    Alt- 
house,  319,  lxix.  291. 

White  clays  of  south-eastern  Pennsyl- 
vania, by  T.  C.  Hopkins,  319,  lxx. 
131. 

Limonite  ores,  by  T.  C.  Hopkins,  625, 
xxi.   97. 

Great  coke-region  of  Connellsville,  by 
Wm.  Gilbert  Irwin,  272,  lxxix. 
1077. 

Klondike  coking-field,  by  Wm.  Gilbert 
Irwin,  319,  lxx.  519. 

Connellsville  coking-region,  by  F.  C. 
Keighley,  83  8,  x.  591. 
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Dangerous  outcrops   under  quicksand 

deposits,   by   <•.   Al.    WilliamSj   625. 
xx.  410. 

Rhode    Island. 

Geology  of  the  carboniferous  strata  of 
the  south-western  portion  <>t  the 
Narragansetl  basin,  by  Aug.  F. 
Foerste,  944.  xxxiii.  223. 

Genera]  geology  of  the  Naxragansett 
basin, by  N.  S.  Shaler,  944,  xxxiii.  7. 

Geology  of  the  northern  and  eastern 
portion  of  the  Narragansett  basin, 
by  J.  B.  Woodworth,  944.  xxxiii. 
99. 

Tenne 

Bristol  folio,   Virginia,  943. 

Physiography  of  the  Chattanooga  dis- 
trict, in  Tennessee,  Georgia  and 
Alabama,  by  C.  W.  Hayes,  941, 
1897-98.   part   ii.    1. 

Brief  reconnaissance  of  the  phosphate- 
fields,  by  C.  W.  Hayes,  941,  1898-99, 
part   vi.    continued,    633. 
Texas. 

Uvaldi  folio,  943. 

Geological  notes  along  the  line  of  the 
Santa  Fe  railroad  from  Denver, 
Colorado,  to  El  Paso,  Texas,  by 
Arthur  Lakes,  025.  xx.  374. 

Bibliography  relating   to  geology,   by 
Wm.  B.  Phillips.  319.  lxx.  671. 
Ftah. 

Tintic  special  folio,   943. 

Silver-bearing  sandstones  of-  southern 
Ftah,  by  Don  Maguire,  625,  xx. 
323. 

Hydrocarbons  of  eastern  Utah,  with 
special  reference  to  the  deposits  of 
ozokerite,  gilsonite  and  elaterite, 
by  Don  Maguire,  6  25,  xx.  398. 

Geology  and  mining  industry  of  Tintic 
district,  by  G.  O.  Smith  and  G.  W. 
Tower.  9  41.  1S97-98,  part  iii.  603. 

De  la  Mars'  Mercur  mines,  by  H.  L.  J. 
Warren,  319,  lxviii.  754,  787. 
Vermont. 

Slate    belt    of    eastern    New    York    and 
western   Vermont,    by   T.    N.    Dale, 
941,  1897-98,  part  iii.'  153. 
Virginia. 

Iron-ores  of  the  Potsdam  formation  in 
the  valley  of  Virginia,  by  Charles 
Catlett,  12  2.  xxix.  308. 

Rich  Patch  iron  tract,  by  H.  M. 
Chance,  122,  xxix.  210. 

Geology  of  the  Richmond  basin,  by  S. 
X.    Shaler    and    J.    B.    Woodworth. 
9  41,  1897-98,  part  ii.  385. 
Washington. 

Account  of  an  undeveloped  mining-dis- 
trict, by  Arthur  Lakes.  6  2  5,  xx.  268. 
West  Virginia. 

Monti  n  ry  folio,  943. 

Huntingdon  folio,  943. 

New  coking  coal-field,  by  Wm.  Gilbert 
Irwin,  319,  lxx.  426. 


Wisconsin: 
Report  of  the  copper-bearing  rocks  of 

Douglas    county,    by    Flysses    Sner- 

nian  Grant,  977.  No.  vi. 
Geography  of  the  region  about  Devil's 

lake  and    the   Dalles,    by    Rollin   D. 

Salisbury  and  Wallace  Atwood,  977, 

No.  v. 
Geology  of  the  pre-cambrian   igneous 

rocks    of   the    Fox    river    valley,    by 

Samuel   Weidman.   977.  No.  iii. 
"Wyoming. 
Descriptive    geology    of    Hucklel 

mountain   and  Big  Game  ridge,   by 

Arnold   Hague,   944.   xxxii.   part   ii. 

165. 
Intrusive  rocks  of  the  Gallatin  moun- 
tains,     Bunsen     peak     and     mount 

Fverets,    by    J.    P.    Iddings,     944, 

xxxii.  part  ii.  69. 
Igneous    rocks    of    Electric    peak    and 

Sepulchre      mountain,      by     J.      P. 

Iddings,   944,  xxxii.   part  ii.  89. 
Dissected   volcano   of   Crandall    basin, 

by  J.   P.  Iddings,   944,  xxxii.   part 

ii".  215. 
Igneous  rocks  of  the  Absaroka  range 

and  Two  Ocean  plateau  and  of  out- 
lying   portions    of    the    Yellowstone 

National    Park,    by    J.    P.    Iddings, 

944,   xxxii.  part  ii.  269. 
Rhyolites,  Yellowstone  National  Park, 

by  J.  P.  Iddings,  944,  xxxii.  part  ii. 

3o6. 
Recent   basalts.   Yellow-stone   National 

Park,  by  J.  P.  Iddings,  944.  xxxii. 

part  ii.  433. 
Descriptive    geology    of    the    Gallatin 

mountains,  by  J.  P.  Iddings  and  W. 

H.  Weed,  944,  xxxii.  part  ii.  1. 
Descriptive    geology   of    the    northern 

end   of   the   Teton    range,    by   J.    P. 

Iddings    and    W.    H.    Weed,    9  4  4, 

xxxii.   part  ii.    149. 
Geology   of   the    southern    end    of    the 

Snowy  Range,  by  W.  H.  Weed,  944, 

xxxii.  part  ii.  203. 

Venezuela. 

Noticia  acerca  de  las  minas  de  petro- 
leo  del  Tachifa  (petroleum  mines 
and  wells),  by  Carlos  Gonzalez  Bona, 
270,  i.   113. 

West   India   Islands. 

General. 
Cuba. 
La    houille    a    Cuba    (coal),    by    Jules 
Francois.  870.  ix.  430. 
Haiti. 
Opening  up  of  the  mineral-resources, 
Anon.,  190.  xxx.  504. 
Porto  Rica. 
Mineral-resources,  by  Robert  T.  Hill, 
941,  1898-99,  part  vi.  continued,  771. 
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g. — A  ustralasia. 
General. 

A  us/ rat  in. 

General. 
Iron-ore,    Anon.,    272,    lxxx.    342. 
Downward   extension   of  quartz   reefs, 

by  A.  W.  Howitt,  169,  xviii.  518. 
New  South  Wales. 
Gems,  Anon.,  169,  xvii.  441. 
Australian  coal  mountain,  Anon.,  761, 

xxii.  547. 
Contributions    to    our    knowledge    of 

Broken  Hill,  by  E.  Beck,  67  9,  vii. 

20. 
Lucknow  gold-field,  by  A.  R.  Canning, 

6  21,  vii.  238. 
Mercury  or  quicksilver   in    New  South 

Wales,  with  notes  on   its  occurrence  in 

other  colonies  and  countries,  by  J.  E. 

Carne,  Sydney. 
Metals  and  minerals,  by  J.  E.  Carne, 

16  9,  xvii.  565. 
Records     of     rock     temperatures     at 

Sydney  Harbour  colliery,  by  T.  W. 

E.  David,  E.  F.  Pittman  and  .T.  L. 
C.  Rae,  821,  xxxiii.  207. 

Copper-ores     containing     iodine,      by 

Arthur  Dieseldorff,  8  21,  xxxiii.  160. 
Papers  on  economic  geology,  by  W.  S. 

Dun,   879,  vi.  183. 
Temora  gold-field,  by  W.  Green,  169, 

xvii.  383. 
Occurrence  of  gold  in  volcanic  glass  at 

Grassy  gully,   Yalwal  district,  by  J-. 

B.  Jaquet,  679,  vii.  17. 
Diamonds  and  the  diamond  industry, 

by  R.  W.  Matthews,  169,  xviii.  519. 
Diamonds   in    volcanic    breccia,    Ruby 

Hill,  bv  E.  F.  Pittman,  169,  xviii. 

809. 
Auriferous  deposits  of  Lucknow,  by  E. 

F.  Pittman,  67  9,  vii.  1. 
Auriferous  ore-beds  of  the  Lyndhurst 

gold-field,  by  E.   F.  Pittman,    67  9, 

vii.  9. 
Rapid  preliminary  survey  on  the  Dar- 
ling    river,     by     W.     Poole,     *6  6, 

jxxxix.  259. 
Quartz-reefs  of  the  Ilil!  End  and  Tam- 

baroora   district,   by  J.   Alex.    Watt, 

674,  1898,  502;  abs.  481,  xviii.  502. 
Queensland. 
Post-carboniferous   coal-fields.    Anon., 

2  7  2,  lxxx.  1289,  1348. 
Australian     tin      production,      Anon., 

4  64,  xxviii.   146. 
Geology  of  the  West  Moreton  <>>•  Ipsioich 

coal-field,    by    Walter    E.    Cameron, 

Brisbane,  1899. 
Stannery  Hills  tin-deposits,  by  Walter 

E.  Cameron,   7  67,  i.  190. 
Clermont   coal-measures,    by   B.    Dun- 

stan,  7  6  7,  i.  244,  288. 
Macarthur  district :  silver  and  copper- 


fields,    by    A.    Dewhurst   Gore,    169, 
xvii.  547. 

Ravens  wood  gold-field,  by  J.  Malcolm 
Maelaren,  767.  i.  293;   ii.  16. 

Coal-beds,  l>y  T.  Pearson  Moody,  169, 
xvii.   78. 

Ore-deposits  of  the  Silver  Spur  mine 
and    neighbourhood,    Texas,    by    H. 
G.  Stokes,  481,  xvii.  274. 
South   Australia. 

Tarcoola  gold-field,  Anon.,  169,  xvii. 
379. 

Unlit  discovery  at  Tarcoola,  etc.,  by  H. 
Y.  L.  Brown,  Adelaide. 

Geological  map,  by  H.  Y.  L.  Brown, 
Adelaide. 

Northern  territory:  auriferous  reefs, 
by  F.  D.  Holland,  169,  xvii.  319. 

Northern  territory :    gold-fields,  by  F. 
D.  Holland,  169,  xvii.  329,  357. 
Tasmania. 

Handbook  of  Tasmania:  hints  to  in- 
tending settlers  and  immigrant*,  tvi/h 
list  <>f  reference  works  <>n  the  agricul- 
tural, //astoral,  horticultural  and 
mineral  resources  of  /he  colony,  1897 
and   1S99,   Hobart. 

Post-carboniferous  coal-fields,  Anon., 
272,  lxxx.  1348. 

Whales  Head  copper  discovery,  Anon., 
63  8,  lxx.  412. 

Tin-fields,  by  H.  Grant,  169,  xviii.  277. 

Die  geschwefelten  erzvorkommen  an 
der  westkiiste  von  Tasmania  (ore- 
deposits  on  the  -west  coast),  by  E. 
Haber,  98  9,  xlviii.  B.  432. 

Geology  of  Lefroy,  by  A.  Montgomery. 
918,  Tasmania  an  I  its  mineral 
wealth,  57. 

Useful  minerals,  by  A.  Montgomery, 
918.  Tasmania  and  its  mineral 
wealth,  77. 

Ore-deposits  of  Mount  Lyell,  by  J.  J. 
Muir,   4  81,  xviii.  367. 

Mineral  resources,  by  John  J.  Sande- 
man,   4  81,  xviii.  24. 

Intrusion  of  diabase  into  permo-car- 
honiferous  rocks  in  Frederick  Henry 
bay,  by  T.  Stephens,  412,  lvi.  333. 

Xa'ire  copper  at  Mount  Lyell,  west 
coast  of  Tasmania,  with  observations 
upon  the  genesis  of  the  ores,  by  G. 
Thureau,  Melbourne. 

Mineral-fields,  by  W.  H.  Twelvetrees, 
169,   xviii.   592. 

Mangana      gold-reefs,      by      W.      H. 
Twelvetrees,   63  8,  lxx.  347. 
Victoria. 

Golden  mountain,  by  William  Brad- 
ford, 169,  xvii.  382,  404,  429. 

Gold  in  basalt  at  Camperdown,  by 
William  Bradford,  690,  iii.  435. 

Transverse  section  and  plan,  between 
the  Hustler's  and  Christmas  lines  of 
reef,  Bendigo  gold-field,  by  W.  H. 
Candy,  950,  1899,  No.  1,  5. 
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Rodney  and  Dalhousie  geological 
notes,  by  E.  J.  Dunn,  950,  1899, 
Nos.    S   and   '.).    13. 

Kaolin  deposit,  Bulla  creek,  near  Mel- 
bourne, by  E.  .1.  Dunn,  950.  1899, 
Nos.   s  and   9,   52. 

Sketch  of  the  geodetic  survey,  l>y  R. 
L.  J.  Ellery,  957,  iv.  13. 

Contacts,  by  W.  H.  Ferguson,  167, 
vi.  34. 

Age  of  auriferous  quartz  veins  and 
alluvial  deposits,  by  W.  H.  Fergu- 
son, 823,  xii.  115. 

Conglomerate,    supposed    to    be    auri- 
ferous,  at    Martins  Gap,   by  YY.   H.    I 
Ferguson,  950,  1899,  No.  1,  11. 

Country  adjacent  to  mining  track 
from  Mount  St.  Bernard  to  Mount 
Howitt,  by  \V.  H.  Ferguson,  950, 
1899,  No.  2,  3. 

Rapid  examination  of  country  near 
Taggerty,  bv  W.  II.  Ferguson,  9  50, 
1899,  No.  2,  4. 

Area  of  canibria.ii  rocks  at  Heathcote,  by 
W.  H.  Ferguson,  9  50,  1899,  No.  2,  23. 

Benalla  gold-fields,  by  W.  H.  Fergu- 
son, 9  50,  1899,  No.  3,  13. 

Geological  features  in  the  county  of 
Moira,  by  W.  H.  Ferguson,  950, 
1899,  No.*  3,  16. 

Buchan  district,  Murrindal  river,  sil- 
ver lead-deposits,  by  VY.  H.  Fergu- 
son, 950,  1899,  Nos.  4  and  5,  19. 

Geological  survey  of  the  parish  of 
Towong,  by  W.  H.  Ferguson,  950, 
1899,  Nos.  6  and  7,  6. 

Sketch  survey  of  eastern  portion  of 
county  of  Moira,  by  W.  H.  Fergu- 
son, 950,  1900,  No.  1,  10. 

Geology  of  portion  of  county  of 
Benambra,  by  AY.  H.  Ferguson, 
950.   1900,  No.  11,  18. 

Geological  survey  of  parish  of  Tchir- 
ree,  by  Henry  Foster,  950,  1899, 
No.  3,  3. 

Deposits  of  clay  and  felspar,  by  Ilenrv 
Foster,  950,  1899,  No.  3,  4. 

Tertiary  deposits  of  the  Aire  and  Cape 
Otwav,  by  T.  S.  Hall  and  G.  B. 
Pritcnard,  8  23,  xii.  36. 

Exploration  of  the  Upper  Jamieson 
river  and  district,  by  C.  B.  Hard- 
wicke,    9  50,   1S99,  No.  2,  10. 

Jamieson  river  and  district :  physical 
and  geological  features,  by  C.  B. 
Hardwicke,  950,  1899,  No.  2,  12. 

Bone  clay  and  associated  basalts  at  the 
Great  Buninyong  estate  mine,  by  T. 
S.  Hart,  823.  xii.  71;  950,  1899, 
Nos.  6  and  7,  16. 

Occurrence  of  trachyte  in  Victoria,  by 
Evelvn  A.  Hogg,  823,  xii.  87;  950. 
1899,   Nos.    6   and    7,    16. 

Geological  survey  of  parish  of  War- 
renmang,  by  A.  M.  Howitt,  950. 
1899,  No.  3,"  8. 


Report  on  the  parish  of  Wallinduc,  by 
A.  M.  Eowitt,  950,  1900,  No.  10,  12. 

Reporl    on    the   parish   of    Km  uc-a-ruc, 

by  A.  M.  Eowitt,  950,  1900,  No.  In, 

13. 
.Mount  Deddick  held,  by  II.  ('.  Jenkins, 

950,  1st)'.),  Nos.   I  and  5.  14. 
Geology  of  the  main   range  from  Tol- 

mie  to  mount   Howitt,  bv  A.   I-.'.  Kit- 
son,  950,    1899,   Xo.  2.  :.. 
Aire  .Marsh   district  and  the  coast   line 

from  Slippery  point  to  cape  Otwav, 

by  A.  E.  Kitson,  S50,  1900,  No.  10, 

3. 
King    and    Broken    rivers,    county    of 

Delatito,  geological  survey,  by  A.  E. 

Kitson,  950,  190  ),  No.  11,  9. 
Frankston,  Mornington  and  Dron  ana, 

report  on  the  coast  line  and  adj 

country,  by  A.  F.  Kitson,  950,  1900, 

No.  12'  3. 
Deep  alluvial  leads,  by  Ernest  Lidgey, 

479,  vii.  96. 
Tertiary    polyzoa,    Dv    C.    Maplestone, 

823,  xii.   1. 
Limestone    quarries    in    the    Bacchus 

marsh  district,  by  R.  A.  F.  Murray, 

950,  1899,  Nos.  8  and  9,  51. 
Brown    coals    ami    lignites,    by    Jair.es 

Stirling,    Melb  iurne. 
Golden     Victoria:     its    scenery,     geo- 
logical features  and  mines,  by  James 

Stirling.   449,  vi.  322. 
Coal-deposits,  bv  James  Stirling,  493, 

lxi.  1046. 
Australian    Alps,    bv    James    Stirling, 

63  8,  lxx.    1480. 
Geological  sketch   plan  and  section  of 

the    Werribce    gorge,    near    Bacchus 

marsh,     bv    James    Stirling,     350, 

1899,   No.   2,   25. 
Mining    features    of    portion    of    the 

Moliagul  and  DunoHy  districts,   by 

James  Stirling,  950,  1899,  No.  3,  21. 
Mount    Deddick    silver-lead    field,    by 

James   Stirling,    950,    1899,    Nos.    4 

and  5,   9. 
Buchan      district,      Murrindal      river, 

galena    veins,     by    James    Stirling, 

950,  1899,  Nos.  4  and  5,  19. 
Gellibrand     river,     gold     discoveries, 

Wangeripp,  by  James  Stirling,  950, 

1899,  Nos.  8  and  9,  3. 
Mount  Sabine  and  district,  by  James 

Stirling,  350,  1899,  Nos.  8  and  9,   1. 
Beech     Forest,     cape     Otway     district, 

alleged   gold    discoveries,    by   James 

Stirling,  950,  1899,  Nos.  8  and  '.).  5. 
Gem  brook  district,  notes  on  rocks,  by 

James   Stirling,    950,    1899,   Nos.   8 

and  9,  6. 
Dunolly,  note  on  Mother-of-gold   linje 

of    reefs,    by    James    Stirling,    950, 

1899,  Nos.  8  and  9,  8. 
Mount   Hepburn   mine,   Casillis,   notes 

on     some     geological     and     mining 


26 


.-l  BJBCT-MATTBR   index. 


features,    by   James    Stirling,    950, 

1899,   Nos.  8   and   9.   9. 

Costerfield  and  district  mines,  by 
James  Stirling-,  950,  1899,  Nos.  8 
and   9.    1  I. 

Neerim  district  gold  workings,  by 
James  Stirling,  950,  1899,  Nos.  8 
and  9,    L6. 

Neerim  district,  Camp  creek,  auri- 
ferous quartz  veins,  by  James  Stir- 
ling, 950,    L899,    Nos.  8  and  9,   18. 

Bear  creek,  South  Warragul,  gold  dis- 
coveries, by  James  Stirling,  9  50, 
1899,  Nos.  8  and  9,  20. 

Stony  creek,  Gippsland,  gold  work- 
ings by  James  Stirling,  950,  1899, 
Nos.  8  and  9,  21. 

Beaconsfield  district,  Haunted  gully 
workings,  by  James  Stirling,  950, 
1899,  Nos.  8  and  9,  22. 

Neerim  district,  Frenchmans  gully, 
by  James  Stirling,    950,   1899,  Nos. 

8  and  9,  22. 

Beaconsneld  district.  Welcome  gully 
gold-workings,  by  James  Stirling, 
950,  1899,  Nos.  8  and  9.  23. 

King  river  valley,  Hedi.  gold  dis- 
coveries, by  James  Stirling,  950, 
1899,  Nos.  8  and  9,  24. 

Birds  line  of  reef,  Bendigo,  by  James 
Stirling,  950,  1899,  Nos.  8  and  9,  25. 

Dandenong  ranges.  Little  Fern  creek, 
mining  operations,  by  James  Stir- 
ling, 9  50,  1899.  Nos.  8  and  9,  28. 

Pyramid  bill,  north  of  Bendigo,  by 
'James  Stirling,  950,  1899,  Nos. '8 
and  9,    17. 

Bullengarook  plateau.  9  miles  north  of 
Bacchus  marsh,  by  James  Stirling, 
950,  1899,  Nos.  8  and  9,  49. 

Gippsland  carbonaceous  area,  quarter 
sheet  No.  2,  by  James  Stirling,  950, 
1899,  Nos.  8  and  9,  54. 

Fryerstown  to  Chewton :  auriferous 
belt,  by  James  Stirling,  9  50,  1900, 
No.  11,  3. 

Fossil  flora  of  South  Gippsland  Jurassic 
beds,  by  James  Stirling.  9  5*,  No. 
7,  3. 

Geological  survey :  its  methods  and 
uses,  by  James  Stirling,  95  7,  iv.  89. 

Lilydale   district,    bv   V.    R.    Stirling, 

9  50,  1899,  No.  1,  10. 

Alleged  copper  occurrences  at  Coopers 

creek,  by  V.  R.  Stirling,  9  50,  1899, 

No.  2,  22. 
Mining    operations,    Jackson's    Creek, 

near    Sunburv,    by    V.    R.    Stirling, 

9  50,  1899,  No.  3,  11. 
New    pioneer   reef,    Nillumbik,    by  V. 

R.  Stirling,  9  50,  1900,  No.  10,  7v 
Geological  and  contour  survey   of  the 

Little  Bendigo  gold-field,  by  H.  S. 

Whitelaw,  950,   1899,  No.  1,  8. 
Geological  and  topographical  plan  of 

the  southern  extension  of  the  Balla- 


i:it    Easl    system    of  lodes,    by   II.    S. 
Whitelaw,  950,  L899,  No.  1.  9. 
Sebastian  gold-field,  by  H.  S.  White- 
law,  950.    1899,  Nos.  6  and  7.  3. 

Avoca  mining  district,  by  II.  S.  White- 
.  -  (        99,  Nos.  8  and  9,  36. 

Great  Buninyong  estate  mine,  alleged 
dyke,  by  11.  S.  Whitelaw,  950,  1899, 
Nos.  8  and  9,  46. 

Yankee  creek  gold-field,  by  H.  S. 
Whitelaw,    950,    1900,    No.    10,    5. 

Devonian  rocks  of  Gippsland,  bv  0.  A. 
L.  Whitelaw.  050,  1899,  No.  2.  16. 

Neerim,  Jindivick,  Noogee,  Nayook 
and  North  Neerim.  by  0.  A.  L. 
Whitelaw,   950,   1899.  No.   3,'  18. 

Auriferous  lode  at  Buldah,  by  0.  A.  L. 
Whitelaw,  950,  1899,  Nos.  6  and  7, 
6. 

Toongabbie  and  Boola  Boola,  by  O.  A. 
L.  Whitelaw.  950,  1899,  Nos.  8  and 
9.   29. 

Mallacoota  to  Bendoc,  geological  sur- 
vey along  mining  track,  by  O.  A.  L. 
Whitelaw,  950,  1899,  Nos.  8  and  9, 
33. 

Ellcry  creek  auriferous  lode,  by  0.  A. 
L.  Whitelaw,  950.  1899,  Nos.  8  and 
9,  33. 

Maroon,  Bambra,  Wensleydale,  Whoo- 
rel,  Lome,  and  Boonah,  county  of 
Polwarth,  by  0.  A.  L.  Whitelaw, 
950,   1900,  No.   12,  14. 

Western  Australia. 

Western  Australia  and  her  exhibits  at 
the  Paris  exhibition,  Anon..  285, 
xliii.  788. 

Annual  progress  report,  1S9S,  965. 

Geological  sketch  map  of  the  country 
between  Cite,  Peak  Hill  and  Menzies, 
■899,  9  65. 
Westralia:  the.  gold  country  described 
and  illustrated,  by  Randolph  Bed- 
ford,   Melbourne. 

Die  goldgange  von  Donnybrook  in 
Westaustralien  (Donnybrook  gold- 
vein),  by  F.  Beyschlag  and  P. 
Krusch,  9  91,  1900,  169. 

Geology  of  the  Bardoc  district,  by  T. 
Iilatchford,  9  65,  1899,  25. 

Geology  of  the  North  Lead,  Kanowna, 
by  T.  Blatchford,   9  65,   1899,   38. 

Topographical  map  of  Menzies,  North 
Coolgardie  gold-field,  1899,  by  W.  D. 
Campbell,   9  65. 

Menzies  gold-field,  by  W.  D.  Camp- 
bell,  965,    1899.  56. 

Coolgardie  gold-field,  by  W.  D.  Camp- 
bell, 9  65,  1899,  57. 

Kalgoorlie  gold-field,  bv  W.  D.  Camp- 
bell.   9  65.   1899,  57. 

Notice  sur  les  gisements  auriferes  de  1' 
Australie  occidentale  (gold-deposits 
of  Western  Australia),  by  F.  Coignet, 
8  60.    xiv.    191. 

L'Australie  occidentale  avec  l'aide  des 


SL-IUECT-MAXTEK    1X1  >EX. 


27 


by   E.    S.    Simp- 

Simps<  ]].    9  65, 

Sum- 


notes    recucillies    dans    1111     voyage 

anterieur  par  Pascal  Gamier  (West- 
ern    Australia     from     notes    by    P. 

Gamier),    by    Jules    Gamier,    865. 

19(10.  i.  818. 
Geology      of      Kalgoorlie,      by      Prof. 

Krause,  63  8.  lxx.  1035. 
Greenbushes     tin-field,     by     A.     Gibb 

Maitland.    965.    1899,    L5. 
Mineral  wealth,  by  A.  Gibb  Maitland, 

965,    bulletin    No.   4. 
Peeuliar  ore  deposit  of  the  East  Mur- 

ehison   United  gold-mine,    by   D.    P. 

Mitchell.  12  2,  xxix.  556. 
Greenbuslu's    tin-ore, 

son,   9  65,   1899,  52. 
Cobalt-ores,    by    E.    S. 

1899.  55. 
Greenbushes    tin-fields,    by    — 

nifer,  169,  xviii.  811. 

Bonn  ". 

Gold  in  Sarawak.  Anon.,   63  8,  lxx.  5S7. 

Het  voorkomen  van  koperertsen  in 
den  omtrek  van  Mandor  (cupriferous 
deposits  of  Mandor),  by  5.".  Wing 
Easton,  6  20,  1899,  i.  143;  abs.  481, 
xviii.  501. 

Uber  tertiare,  cretaceische  und  altere 
ablagerungen  auf  West  Borneo 
(upper  tertiary,  cretaceous  and  older 
deposits),  by  Paul  Gustaf  Krause, 
6  20,  1899,  li.  1. 

New  i riii in  a. 
Woodlark  Island,  by  John  Provis,  169, 
xviii.  810. 

Xew  Zealand. 

General. 

Post-carboniferous    coal-fields,    Anon., 

2  7  2,  lxxx.   1348,   1349. 
Conner-deposits.  Anon.,   690,  iv.  96. 
Gold-fields,    by   J.    Hayes,    691,    1900, 

C.-3. 
Tungsten  and  chromium  ores,  by  Sir 

James   Hector,    69  0,    iii.   222. 
Chi'ome-ores,    by    Sir    James    Hector, 

690,  iii.  223. 

Minerals,  by  Sir  James  Hector,   6  90, 

iii.  256. 
Geological  history,  by  F.  W.  Htitton, 

693,  xxxii.   159. 
Igneous  rocks,   by  Alexander  McKay, 

169,   xvii.   31. 
Auriferous    iron-sands,    by    Alexander 

McKay,  6  91.  1899,  C.-9~  15. 
Gold-fields  in  1898,  oy  George  Wilson. 

691,  1899,    C.-3. 

North  Island. 

Waiau  river  as  a  gold-dredging  chan- 
nel, by  R.  Carrick.  690,  iii.  140. 

Geology  between  Xapier  and  Puke- 
titiri,  by  H.  Hill,  693.  xxxii.  188. 

Deposit   olf  rhodochrosite  at   Parapar- 


mux,      Wellington,      by      Alexander 
.McKay,  691,  1899,  C.-9,  2. 

Petroleum  at  New  Plymouth, 
Taranaki.bv  Alexander  McKay.  6  91, 
L899,   C.-9,   3. 

Auriferous  deposits  of  the  Hinemaia 
valley,  Taupo  district,  Auckland,  by 
Alexander  McKav,  691,  1899,  C.-9, 
11. 

Supposed  gem-bearing  formation  near 
River-head,  Auckland,  by  Alexander 
McKay,  691.  1899,  C.-9,  13. 

Lithographic  limestone  in  Mangonui 
county,  Auckland,  by  Alexander 
McKay,   691.   1899,  C.-9,   14. 

Pumice-stone  deposits  of  the  middle 
part,  of  the  North  Island,  by  Alex- 
ander McKay,  6  91,  1899,  C.-9,  16. 

Occurrence  of  coal  near  Waihi,  Auck- 
land, by  Alexander  McKay,  691, 
1899,  C.-9,  25. 

Auriferous  cements  at  Te  Puke,  Taur- 
anga,  Auckland,  by  Alexander 
McKay,  691,  1899,  C.-9,  26. 

District  between  Stratford  and  the 
Tangarakau  river,  by  Alexander 
McKay,  6  91,  1899,  C.-9,  28. 

Supposed  occurrence  of  auriferous 
rocks  at  Horse  Shoe  Bush,  near 
Wade,  Auckland,  by  Alexander 
McKay,  6  91,  1899,  C.-9,  30. 

District  east  of  Clova  Bay,  Pelorus 
Sound,  by  W.  A.  McKay,  691,  1899, 
C.-9,  32. 

Geology  of  the  Trooper  Bange,  Castle 
Point  district,  Wellington,  by  W. 
A.  McKay,  691,  1899,  C.-9,  33. 

Geology  of  the  east  coast  from  the 
Kaiwhata  river  to  Glenburn,  east 
coast  of  Wellington,  by  W.  A. 
McKay,  691,  1899,  C.-9,  36. 

Minerals  occurring  on  the  Coromandel 
gold-field,  by  J.  Malcolm  Maclaren, 
690,  iv.  172. 

Geology  of  the  Coromandel  gold-fields, 
by  J.  Malcolm  Maclaren,  690,  iv. 
121  ;    691,   1900,  C.-9,   1. 

Occurrences  of  gold  in  the  Coromandel 
district,  by  J.  Malcolm  Maclaren, 
6  93,  xxxi.  492. 

Castle  Rock,  Coromandel,  by  J.   Mal- 
colm  Maclaren,    693,   xxxii.   213. 
South  Island. 

Onatea  chrome-deposits  at  Croixelles 
Harbour,  Nelson,  Anon.,  690, iv.  111. 

Contact  metamorphism  at  the  New 
Brockley  coal-mine,  Malvern  Hills, 
by  W.  P.  Evans,  693,  xxxi.  557. 

Description  of  the  lignite  coal-seams 
of  Kaitangata,  by  R.  S.  Jordan, 
654,    iv.    15. 

Presence  of  metallic  nickel  and  other 
minerals  in  South  Westland  and 
North  Otago,  by  D.  Macfarlane, 
6  9  0,  iv.  109. 


28 


SUBJECT-MATTBR    INDEX. 


Geology  of  Nelson  and  West  land,  by 
Alexander  .McKay,   690.    iii.  220. 

Puponga  and  Pakawau  coal-field,  Col- 
lingwood  county,  by  Alexander 
McKay,  69i.   1900,  C.-6,  1. 

Geology  of  Te  Moehau,  by  .J.  Malcolm 
Maciaien,  693,  xxxi.  494. 


I'liili jiiiu   Islands. 

Coal-fields,  Anon.,  493,  lxi.  1270. 

Gold  in  Luzon  island,  by  William  Gil- 
bert  Irwin,  319,  lxix.  585. 

Coal-fields,  by  G.  I).  Bice,  117,  Octo- 
ber 22,  1900,  625,  xxi.  20".. 


3.  Palaeontology. 


Life  zones  in  the  British  carboniferous 
rocks,  Anon.,  198,  1899,  371. 

Registration  of  type  specimens  of 
British  fossils,  Anon.,  198,  1899, 
405;    1900,   342. 

Coal-measures  faunal  studies,  by  J. 
Beede  and  Austin  F.  Rogers,  5  2  9, 
ix.  233. 

Sur  quelques  microorganisms  des 
combustibles  fossiles  (micro-organ- 
isms in  fossil  fuel),  by  B.  Renault, 


5;    abs.    4  6  6, 


860,    xiii.    865;    xiv. 

cxli.    427. 
New    genus    of    ferns    from    the    per- 

niian,    bv   E.    H.   Sellards,    529,    ix. 

179. 
List  <>f  tertiary  fossils  of  Japan,  by  S. 

Yoshiwara. 
New  fossil  echinoids  of  Japan,  by  S. 

Yoshiwara. 
Preliminary    notice    of    new    Japanese 

echinoids,   1SDS,  by  S.  Yoshiwara. 


4.    LlTHOLOGY. 


Dwightpetrotome,  Anon.,  31 9,  lxix.  413. 

Determination  of  rocks,  Anon.,  62  5, 
xx.  465. 

Educational  series  of  rock  specimens 
collected  and  distributed  by  the 
United  States  Geological  Survey,  by 


J.  S.  Diller,  942,  No.  150. 
Las     rhyolitas     de     Mexico     (Mexican 

rhyolites),     by     Ezequiel     Ordonez, 

48  5,  No.  14. 
Rifting  and  grain  in  granite,  by  C.'L. 

Whittle,  319,  lxx.  161. 


III.— MINERALOGY  AND  CRYSTALLOGRAPHY. 


Composition  of  magnetic  iron-ores, 
Anon.,  2  7  2,  lxxx.  13. 

Determination  of  rocks,  Anon.,  625, 
xx.  465. 

La  cordierite  dei  filoni  tormaliniferi 
nel  granito  di  S.  Pietro  in  Campo, 
Elba  (cordierite  and  tormaliniferi 
in  the  granite),  by  Giovanni  D'Achi- 
ardi,  85  6,  xii.  38. 

Les  deux  varieties  d'asbtste  leur 
fusion  et  leur  dissolutions  (two 
varieties  of  asbestos),  by  —  Van  der 
Bellen,  868,  1900,  No.  2,  40. 

Sur  deux  polysulfures  de  plomb  et  de 
cuivre  (two  polysulphides  of  lead 
and  copper),  by  F.  Bodroux,  100, 
cxxx.  1397. 

Method  of  illustrating  the  variation  of 
thermal  conductivity  of  crystals  in 
different  directions,  by  H.  L.  Bow- 
man,   623,   xii.   349. 

Monazite  and  associated  minerals 
from  Tintagel,  Cornwall,  by  H.  L. 
Bowman,    623,  xii.   349. 

Rhombic  pyroxene  from  South  Africa, 
by  H.  L.  Bowman,  623,  xii.  349. 

Twin  crystal  of  sapphire,  by  H.  L. 
Bowman,  623,  xii.  349. 

Notes  on  monazite,  by  Orville  A. 
Derby,  124,  x.  217. 

Progress  of  mineralogy  in  1899,  by  S. 
Harbert  Hamilton  "and  James  R. 
Witnrow,   121,  No.   2. 


Mineral  determination  and  mineral 
terms,  by  T.  Hardiman,  202,  ii. 
No.  1,  4;  No.  2,  3;  No.  4,  6;  No.  5, 
4;  No.  6,  5;  No.  7,  4;  Nos.  10-11,  1. 

Plunibogummite  and  hitchcockite,  by 
E.  G.  J.  Hartley,  6  23,  xii.  223. 

Beudantite,  by  E.  G.  J.  Hartley,  623, 
xii.  238. 

Determination  of  the  position  of 
points  and  planes  after  rotation 
through  a  definite  angle  about  a 
known  axis,  by  R.  W.  H.  T.  Hudson, 
6  2  3,  xii.  343. 

Florencite,  a  new  hydrated  phosphate 
of  aluminium,  by  E.  Hussak  and  G. 
T.  Prior,  6  23,  xii.  244. 

Stokesite :  a  new  mineral  containing 
tin,  from  Cornwall,  by  A.  Hutchin- 
son,  6  23,  xii.  274. 

Gonchite,  a  new  form  of  calcium  car- 
bonate, by  Agnes  Kelly,  623,  xii. 
363. 

Sur  mi  nouveau  groupe  d'enclaves 
homoeogenes  des  roches  voleaniques, 
les  microtinites,  des  andesites  et  des 
tephrites  (new  group  of  enclosed 
volcanic  rocks,  microtinites,  ande- 
sites and  tephrites),  by  A.  Lacroix, 
100,  cxxx.  348. 

Unc  roche  de  fayalite  (fayalite),  by  A. 
Lacroix,  100,  cxxx.  1778. 

Treatise  on  crystallography,  by  W.  J. 
Lewis,  Cambridge  University  Press. 


SUBJECT-MATTER    IX 1 1 E  X  . 


29 


Remarkable  composite  crystals  of  cop- 
per-pyrites i mm  Cornwall,  )>y  W .  J. 
Lewis,  6  23,  xii.  324. 

Grrassman's  method  of  axial  repn  sen- 
tation,  and  its  application  to  the 
solution  of  certain  crystallographic 
problems,  by  W.  J.  Lewis,  623,  xii. 
333. 

Hamlinite.  florencite,  plumbogummite 
(hitchcockite),  beudantite  and  svan- 
bergitc,  as  members  of  a  natural 
group  of  minerals,  by  G.  T.  Prior, 
6  23,  xii.  249. 

Aegirine  and  riebeckite :  anorthoclase 
rocks  related  to  the  grorudite-tin- 
guaite  series,  from  the  neighbour- 
hood of  Adowa  and  Axnm,  Abyssinia, 
by  G.  T.  Prior,  623,  xii.  255. 


Sulph-arsenites  of  lead  from  the  Bin- 

i  cnthal,  by  K.  H.  Solly,  623,  xii.  282. 
Lisl    nt    new   mineral   names,   by  L.   J. 

Spencer.   6  23.  xii.  37*. 
Celestine     and     baryto-celestine,     by 

Mark  Stirrup,   603,  xxvi.  487. 
Textbook    of    important    minerals   and 

rocks,  by  S.  E.  Tillman,  New  York. 
Recherchea  sur  La  separation  des  terres 

rares   (researches  on   the  separation 

of  rare  earths),  by  G.  Urbain,  138, 

xix.    184. 
Oni  barylit  och  cordieril   (barylite  and 

cordierite),    by    M.    Weibull,    4-20, 

xxii.  33. 
Hardystonite  and  zinc  scheff'crite  from 

Franklin    furnace,    New   Jersey,    by 

John  E.  Wolff,  109,  xxxvi.  113. 


IV.   -CHEMICAL  INVESTIGATIONS. 

1.  General. 

2.  Apparatus  and  Laboratory  Appliances. 


New  (L.  and  C.)  assay  furnace,  Anon., 

20  3,  vii.  239. 
M'Kenna        laboratory        ore-grinder, 

Anon.,  319,  lxx.  462. 
Apparatus    for    use    in    experimental 

fused   electrolysis,    by   Alec   Beadle, 

2  9  7,  xlvi.  83,  127. 
Combined    exhauster    and    blower,    by 

Edwin  Dowzard,   2  60,   Ixxxi.  53. 


Improved   muffle  furnace  for  burning 

coke,   by  T.   Graham  Martyn,   479, 

vii.  331. 
Electric    furnaces   for   laboratory   use, 

by  Charles  L.  Norton,  301,  xxxvi.  951. 
New  form  of  scorifier  and  the  results 

obtainable  by  its  use,  by  Ernest  H. 

Simonds,  122,  California  mines  and 

mi/ierals,  226. 


3.  Methods  of  Analysis  and  Assaying. 


Value  of  assays,  Anon.,  169,  xviii.  1. 

Micro-chemical  methods  in  metallur- 
gical analysis,  Anon.,  2  72,  lxxx.  267. 

Direct*  bestimmung  des  kalkes  neben 
eisenoxyd  und  thonerde  (determina- 
tion of  lime  in  slags  and  iron-ore), 
Anon.,  897,  xx.  797;  abs.  495, 
lviii.  583. 

Assaying,  by  C.  H.  Aaron,  London. 

Determining  the  combustible  matter 
in  coke  and  anthracite  coal,  by  James 
C.  Attix  andEichard  K.  Meade,  27  2, 
lxxix.  690. 

Determination  of  volatile  combustible 
matter  in  coke  and  anthracite  coal, 
by  James  C.  Attix  and  Richard  K. 
Meade,  4  64,  xxviii.  22;  510,  lxxv. 
369. 

Analysis  of  titaniferous  iron-ores,  by 
Charles  Baskerville,  883,  1900,  419. 

Methods  employed  by  the  [U.S.A.] 
assay  commission,  by  Marcus  Ben- 
jamin,  8  4  2,  lxxxii.   307. 

Determination  of  titanic  acid  in  iron- 
ore,  by  Charles  Brakes,  883,  1899, 
1097. 

Detection  of  arsenic,  antimony  and 
tin,  by  Hamilton  P.  Cady,  52  9,  ix. 
259. 


Phosphorus  in  coke  and  coal,  by  J.  M. 
Camp,   4  64,  xxviii.   166,   182. 

Analysis  of  copper,  by  John  Clark, 
883,   1900,  27. 

Estimation  of  copper  in  cyanide  solu- 
tions, by  J.  E.  Clennel,  883,  1900,  14. 

Assaying  of  gold  and  silver  ores,  by 
Win.  B.  Gamble,  842,  lxxxii.  341. 

Electrolytic  determination  of  copper, 
by  William  E.  Grainger,  319,  lxix. 
558. 

Silica  standards  for  the  determination 
of  turbidity  in  water,  by  Daniel  D. 
Jackson  and  George  C.  Whipple, 
609,  xii.  283. 

Laboratory  method  for  the  analysis  of 
coals  for  the  generation  of  gases,  by 
N.  J.  Lane,  883,  1900,  12. 

Methodes  d'essai  et  d'analyses  en 
usage  an  Witwatersrand  dans  l'ex- 
ploitation  des  mines  d'or,  by  J. 
Loevv.  8  60,  xiv.  1839. 

General  formula  for  sulphur  deter- 
mination in  calcining  copper-ores, 
by  C.    C.  Longridge,    317,    lxx.  235. 

Recherche  du  bore  oar  sterelectrolyse 
dans  les  mineraux ;  sa  presence  pro- 
bable dans  la  houille  du  bassin  de 
Saint-Etienne  (detection  of  boron  by 
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electrolysis   in   coal),    by  —    Mayen- 
niii,    861.    1900,    70. 

Field-testing  for  gold  and  silver:  a 
•practical  manual  for  prospectors  and 
miners,  by  William  Hamilton  Mer- 
ritt,    London. 

Nickel  and  cobalt  assaying,  by  M.  E. 
D.  Merry,  203,  vii.  116. 

Manual  of  assaying,  by  . Mired  Stanley 
Miller,  New  York  and  London. 

Dosage  du  soufre  dans  les  pyrites 
ernes,  les  pyrites  grillees  et  les 
mattes,  scories,  fondants,  etc.,  dans 
la  lionille,  le  coke,  l'asphalte,  le 
bitume  et  autre  prodnits  tela  que  le 
caontclioiic  (determination  of  sul- 
phur in  raw  and  roasted  pyrites, 
mattes,  etc.),  by  H.  Pellet,  79*,  lii. 
121. 

Volumetric  estimation  of  copper  as 
oxalate,  by  Charles  A.  Petes,  124, 
x.  359. 

Note  on  the  use  of  copper  sulphate  in 
the  Kjeldahl  process,  by  H.  E.  Proc- 
tor and  A.  Tumbull,  883,  1900,  130. 


Laboratory  method  for  the  analysis  of 
coals  lor  gae  manufacture,  by  .1.  <i. 
A.  Rhodin,  883,  1900,  12. 

Running  a  control  [assay],  by  Richard 
W.  Roelofa,  625.  xx.  326. 

Die  bestimmung  der  schlacke  im  >  isen 
und  stahl  (determination  of  slag  in 
iron  and  Bteel),  by  Leopold 
Schneider,  732,  xlviii.  238,  275; 
ahs.  495,  lviii.  577. 

Practical  course  in  the  fire  assaying  for 
gold,  silver  and  l<ja<l  of  ores,  bull  ion 
and  metallurgical  products,  by  Ernes! 
H.  Simonds,  San  Francisco. 

Dosage  du  chlore,  des  chlorures,  des 
chlorates  et  perchlorates  dans  un 
nieme  echantillon  (determination  of 
chlorine,  chlorides,  chlorates  r.nd 
perchlorates  in  the  same  sample),  by 
11.  Stahl,  87  9,  xxvii.  245. 

Iron  and  phosphorus,  by  J.  E.  Stead, 
4  95,  lviii.  60. 

Rapid  method  of  determining  lime  in 
blast-furnace  slags,  by  Titus  Ulke, 
319,  lxix.  164. 


4.  Analyses. 


Bulletin  des  travaux  de  chemie  exe- 
cutes en  1899  par  les  ingenieurs  des 
mines  dans  les  laboratoires  departe- 
mentaux,  France  (chemical  work 
by  mining  engineers  in  the  depart- 
mental laboratories),  Anon.,  141, 
xviii.  489. 

Assays  made  and  minerals  examined 
[Victoria]  from  April  1st  to  June 
30th,  1899,  Anon.,  950,  1899,  Nos.  4 
and  5,    25. 

Determination  of  graphitic  carbon  in 
cast  pig-iron,  by  I.  M.  Bregowsky 
and  Allen  P.  Ford,  4  64,  xxviii.  66. 

Analyses  of  German  fuels,  by  H. 
Bunte,  493,  lxi.  879. 

New  Zealand  coals,  by  W.  P.  Evans, 
6  93,  xxxi.  564. 

Uranium  and  vanadium  ores,  by  Oliver 
P.  Fritche,  260,  lxxxii.  258;  319, 
lxx.  548. 

Chemical  composition  of  coal,  by  E. 
Lecoq,  272,  lxxix.  20;   625,  xx.  435. 

Composition  of  petroleum,  by  Charles 
F.  Mabery,  883,  1900,  502. 

Occurrence  of  vanadium  in  coal-ashes, 
by  John  C.  H.  Mingaye,  319,  lxix.  554. 

Remarks  on  assays  and  samples,  by 
F.  W.  Eobertson,  203,  vii.  306. 

Uber   das   probiren   gold-silber-platin- 


haltiger  legirungen  und  gekratze 
(assay  of  gold,  silver  and  platinum), 
by  C.  Schiffner,  180,  1899,  A.  70. 

Chemical  classification  of  coal,  by 
Clarence  A.  Seyler,  893,  xxi.  483; 
xxii.  112. 

Composition  of  native  gold,  Western 
Australia,  by  E.  S.  Simpson,  965, 
1899,  52. 

Den  kemiska  sammansattningen  af 
amalgam  fran  Sala  (chemical  com- 
position of  amalgam  from  Sala),  by 
Hj.  Sjogren,  420,  xxii.  187. 

De  i'analyse  des  eaux  au  point  de  vue 
de  leur  epuration  chimique  (analysis 
of  waters  from  the  point  of  view  of 
their  chemical  purification),  by  M. 
Verbiese,   87  9,  xxvii.  367. 

Engelska  stenkol :  analyser  m.m.a.kol, 
tagna  ur  en  del  engelska  grufvor, 
fran  hvilka  utskeppning  till  Sverige 
eger  rum  i  storre  mangd.  Profven 
tagna  och  analyserna  utforda  ar  1899 
pa  bekostnad  af  Jernkontoret 
(analysis  of  coal  taken  in  English 
mines  from  which  much  is  shipped 
to  Sweden,  samples  taken  and 
analyses  published  at  the  expense  of 
the  Iron  Trade  Board),  by  Axel 
Wahlberg.  506,  1900,  1. 


5.  Miscellaneous    Investigations. 


Experiments  on  the  oxidation  xof 
ammonia  by  iron-ore  by  Sir  I.  Low- 
thian  Bell,  Anon.,  493,  lx.  602. 

Oxidation  of  ammonia  by  iron-ore,  by 
W.  Carrick  Anderson,  883,  1900,  28. 


Recovery  of  nitrogen  in  coal-distilla- 
tion, by  W.  Carrick  Anderson  and 
James  Roberts,  883,   1899,  1099. 

La  vitesse  de  detonation  de  l'acetylene 
(speed  of  acetylene   detonation),   by 
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—  Berthelol  ;uid  —  lc  Chatelier, 
138,  xx.   15. 

Sur  la  decomposition  de  I'oxyde  de 
carbone  en  presence  de  I'oxyde  de 
fer  (decomposition  of  carbon  mon- 
oxide in  presence  of  metallic  oxides), 
by  O.  Boudouard,  100.  exxviii.  98; 
abs.   481.  xviii.  504. 

Direct  combustion  of  metallic  alloys, 
by  Harry  Brearley,  2  60,  Ixxxi. 
91. 

Distillation  products  of  Blackball  coal, 


by  W.  P.   Evans,  693,  xxxi.  556. 

Apparent  occlusion  of  sulphuretted 
hydrogen  in  a  bituminous  coal,  by 
\V.   P.  Evans,  693,  xxxi.  566. 

Nouvelles  reactions  microcbimiques 
da  cuivre  (inicrochcinic.il  reactions 
of  copper),  by  —  Pozzi-Escot,  ioo, 
exxx.  90. 

Recherches  sur  la  separation  ties 
terres  rares  (researches  on  the  sepa- 
ration of  rare  earths),  by  G.  Urbain, 
13  8.   xix.    184. 


V.— PHYSICAL  INVESTIGATIONS. 
1.  General. 


Exercises  in  graphic  statics,  with  ex- 
amples of  its  application  in  "practical 
designing  of  constructional  ironwork, 
by  C.  F.  Charnock,  London. 

Principles  <>f  mechanics,  by  Heinrich 
Hertz,   with  an    introduction,  by  H. 


von  Hclmholtz,  English   translation 
by   D.   E.   .'ones    and   J.   T.    Walley, 
London  and  New  York. 
Text-hook  of  physics,   by   YV.   Watson, 
London. 


2.  Laboratories,  etc. 


Testing   laboratories,    McGill    Univer- 
sity, Montreal,  by  Henry  T.  Bovey, 


3  31,  iv.  487. 


3.  Apparatus. 


a. — General. 

Crowden  apparatus  tor  drawing-  curves 
of  motion,  Anon..  315,  xc.  334. 

Ewing  seismograph,  Anon.,  3'31,  iv. 
196. 

Ciceri-Smith  micrometer,  Anon.,  7  61, 
xxii.  423. 

Improved  Prony  brake,  by  E.  J.  Arm- 
strong, 126,  xxiii.  370:    613.  v.  631. 

Graphical  aids  to  the  design  of  shafts 
subject  to  bending  and  twisting,  by 
Robert  A.  Bruce,  761.  xxii.  145. 

Metal  dynamograph,  by  P.  M.  Cham- 
berlain, 133,  xxi.  578. 

Note  sur  les  observations  sismo- 
metriques,  grisoumetriques  et  baio- 
metriques  faites  en  1887  et  1888  a  la 
fosse  d'Herin,  Compagnie  d'An/.in 
(seismometric,  barometric  and  fire- 
damp observations),  by  G.  Chesneau, 
858,  xii.  66. 

New  forms  of  Sprengel  pump,  by  G. 
Guglielmo,  466.  cxl.  323. 

Color  names  for  high  temperatures,  by 
Henry   Howe.    319,   lxix.    75. 

Note  on  the  magnetical  and  meteoro- 
logical instruments  at  the  Colaba 
observatory  during  the  earthquake 
of  June  12th.  1897,  by  N.  A.  Moos, 
816,    xxii.    11. 

Prospectors  density-rule  (specific 
gravity  apparatus),  by  J.  Holms  Pol- 
lock, 12  2,  xxix.  281. 


b. — Light  and  Photometry. 

Reflective  power  of  metals  and  of 
metal-backed  glasses,  Anon.,  317, 
lxix.   803. 

Review  of  photometry,  Anon.,  510, 
lxxv.   77. 

German  views  of  gas  photometry, 
Anon.,  510,  lxxv.  261. 

Photometrical  standards  in  U.S.A., 
Anon.,   510,  lxxvi.   1338. 

Simple  illumination  photometer, 
Anon.,  8  4  2,  supplement,  xlix.  20309. 

Examen  et  analyse  des  combustibles 
mineraux  par  les  rayons  X  (use  of 
the  Rontgen  rays  in  detecting  im- 
purities in  coal),  by  —  Couriot,  8  6  0, 
xii.  713;    abs.  319,  lxix.  320. 

Production  of  an  artificial  liglit  of  the 
same  character  as  daylight,  by 
Arthur  Dufton  and  Walter  M.  Gard- 
ner, 198,  1900,  631. 

Manufacture  of  light,  by  John  Hender- 
son,  24  9,  xviii.  336. 

Ueber  einige  versuche  mit  Bccquerel 
und  Rontgen  strahlen  (report  on 
Becquerel  and  Rontgen  rays),  by 
F.  Himstedt,  668,  xi.  126. 

Untersuchung  von  kohlen  mittels 
Rbntgens  trahlen  (testing  coal  by  the 
X  rays),  by  F.  Kotte,  897,  xx.'.392; 
abs.  272,  lxxix.  644;  abs.  435.  lvii. 
442;  abs.  84  2,  supplement,  xlix. 
20473. 
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Echelon  spectroscope,  by  A.  A.  Michel- 

Bon,  109.  xxxv.   111. 
Experimental       research       on       some 
standards  o\  light,  by  J.  E.  Petavel, 

819,    lxv.     Hi'.). 

Photometry  for  central  stations,  by 
Lyman  C.  Reed,  113,  .May.  1900. 

Les  rayons  X  i\  rays),  by  Victor 
Thiran,  870.  ix.  305. 

Photometry,  by  —  Vautier,  402, 
January  20th,  1900. 

c. — Telegraphs,    Telephones,   etc. 

Ritchie  telautograph.  Anon..  2  97, 
xlvii.  771;  317,  lxx.  603;  842, 
lxxxiii.   404. 

Dardeau  direct-call  telephone,  Anon., 
317,  lxx.  108. 


Wireless    telegraph  v.    Anon.,    613,    v. 

I -it. 
K u in  berg  belephonograph,  Anon..  613, 

vi.  455. 
Developmenl    of    wireless    telegraphy, 

by  Patrick   15.   Delaney,  323,  xviii. 

747. 
Le  telephone  a  Paris  <  Paris  tell  phone 

system),  by  A.  Dennery,  404.  xxxv. 

177. 
Pint  her  progress  in  space  telegraphy, 

by  O.  J.  Lodge,  572,  xxi.  149. 
Wireless   telegraphy,   by   G.   Marconi, 

4  66.    exxxix.    464. 
Pollak-Virag    telegraph,    by    —    Pin- 
ter, 317,  lxx.  75(1. 
Wireless    teli  graphy,    by    G.    W.    de 

Tunzehnann,  53  2.  xxiii.  25,  113,  184, 

232,   281. 


4.  Testing   Materials. 


Criterions  of  strength,  Anon.,  317, 
lxx.  241. 

Accelerated  tests  for  cement,  Anon., 
3  27,  October  13,  1900. 

Tests  on  rope  knots,  Anon.,  4  93,  lx.  505. 

Testing  of  struts  and  pillars,  Anon., 
613,  v.  390,  418. 

Testing  of  Portland  cement,  Anon., 
613,  vi.  387. 

Strength  of  wrought  or  malleable  iron, 
Anon.,   613,  vi.  4»0. 

Thermal  conductivity  of  cast-iron,  by 
C.  H.  Ayres  and  E.  H.  Hall,  466, 
exxxix.  453. 

Versuche  fiber  das  arbeitsvermoggn 
und  die  elastizitat  von  gusseisen  mit 
hoher  zug  festigkeit  (experiments  on 
the  strength  of  cast-iron),  by  C. 
Bach,  983,  xliv.  409. 

Untersuchungen  iiber  den  unterschied 
der  elastizitat  von  hartguss  (abge- 
schrecktem  gusseisen)  und  von  gus- 
seisen  gewohnlicher  harte  (experi- 
ments to  determine  the  relative 
elasticity  of  unchilled  cast-iron),  by 
C.  Bach*.  98  3,  xliv.  857;  abs.  46  6, 
exxxix.   415. 

Zur  frage  der  proportionalitat  sswisch- 
en  delmungen  und  spannungen  bei 
sandstein  (relation  between  exten- 
sion and  stress  in  sandstone),  by  C. 
Bach,  983.  xliv.  1169. 

Versuche  uber  die  abhangigkeit  der 
festigkeit  und  dehnung  der  bronze 
von  der  temperatur  (experiments  on 
bronze  at  high  temperatures),  by  C. 
Bach,  983,  xliv.  1745. 
Experiments  upon  the  compressive 
elasticity  of  cast-iron,  by  Karl  Ber- 
ger,  466,  exxxix.  415. 
Mimorie  •*«/•  les  epreuves  a  bille  en  acier 
(ttsts  of  steel  bars),  by  J.  A.  Brinell, 
Paris. 


American  standard  specifications  and 
methods  of  testing  iron  and  steel,  by 
A.  L.  Colby,  4  9  5,  lviii.  215. 

Essais  des  cements  par  filtration  (test- 
ing of  cement  by  filtration),  by  L. 
Deval,  8  63,  1900,  267;  abs.  4  6  6, 
cxli.  414. 

Strength  of  materials,  by  J.  A.  Ewing, 
Cambridge  University  Press,  1899. 

Electrical  restivitv  of  electrolytic 
nickel,  by  J.  A.  Fleming,  819,  lxvi. 
50. 

Zur  beurthcilung  des  roheisens  nach 
dem  kleingefuge  (texture  of  pig- 
iron),  by  K.  Glinz,  897,  xix.  1061; 
abs.   4  9*5.  lvii.   399. 

Phenomenes  qui  accompagnent  la 
deformation  pcrmanente  des  metaux 
(phenomena  which  accompany  the 
permanent  deformation  of  metals), 
by  —  Hartmann,  8  60.  xiv.  1659; 
abs.  272.  lxxx.  488;  abs.  493,  lxi. 
24. 

Impact  tests  of  material  in  tension,  by 
W.  K.  Hatt  and  E.  Marburg,  613,  v. 
377. 

Tests  of  concrete  for  elastic  properties 
and  ultimate  strength,  by  W.  H. 
Henby,  159,   xxv.   145. 

Microscopic  investigation  of  deeply- 
etched  specimens  of  iron,  by  C. 
Hcyn.    4  66.    exxxix.    416. 

Relative  corrosion  of  wrought-iron, 
soft  steel  and  nickel  steel,  by  Henry 
M.   Howe,   4  93.  lxi.  468. 

Die  richtige  knickformel  (correct  for- 
mula for  buckling),  bv  —  Kriemler. 
—  Kiibler  and  —  Prandtl,  983, 
xliv.  1132. 

Note  sur  Petude  microphotographique 
des  stries  blanches  dans  les  tubes  et 
cylindres  d'acier  a  Pacierie  Obouk- 
hov    (micrographic    study    of    white 
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streaks  in  steel  tubes),  by  Michel 
Levitzky.   794.  xiix.  65. 

Variation  with  tension  of  the  elastic 
properties  of  vulcanised  india- 
rubber,  by  YV.  A.  Macdonald 
and  J.  G.  MacGregor,  711,  x.  p. 
xxviii. 

Testing  the  strength  of  cast-iron,  by 
Walter  J.  May,  272,  lxxix.  706; 
7  61,  xxi.  22. 

Strength  of  cast-iron  columns,  by  J. 
B.  Naw.  466.  cxl.  359. 

Deformations  et  conditions  de  la  rup- 
ture dans  les  corps  solides  (deforma- 
tion and  conditions  of  rupture  in 
solid  bodies),  by  Habel  de  la  Noe. 
14  6,  1900,  ii.  180. 

Testing  cement  by  the  modulus  of  rup- 


ture for  transverse  strain,  by  John 
Paterson,  315.  xc.  127. 

Thermal  conductivity  of  vulcanite,  by 
B.  O.  Peirce.  109.  xxxv.  75. 

General  phenomena  exhibited  by  test 
pieces  under  varying  conditions,  by 
YV.  C.  Popplewell,  613,  v.  436,  693. 

Impact  tests  of  structural  steel,  by  S. 
Bent  Russell,  131,  xliii.  1;  466,  cxl. 
361. 

Toughness  of  steel,  by  A.  K.  Shokalski, 
4  6  6.  cxl.   359. 

Redogorelse  for  Kongl.  Tekniska 
Hogskplans  material-profningsan- 
stalts  verksamhet  ar  1899  (report  of 
testing  department  of  the  Eoyal 
Technical  High  School),  by  Axel 
Wahlberg,   505,    1900,   112. 


5.  Meteorology. 


Meteorological   instruments  and  their 
uses,    Anon.,    33  9.    lxxi.    4,    28,    15. 
115,    199,    325,    413,    481,    531,    553;    | 
lxxii.  53,  198,  265,  503. 

Elektrische  temperatur-mess-apparate 
(electric  thermometer),  Anon..  430. 
xxx  vi.  118. 

Colaba  observatory,  Bombay,  Anon.. 
4  6  2,  xxviii.  69. 

Air-movement  at  Darjeeling  and  in 
the  Sikkim  Himalayas,  Anon.,  462, 
xxviii.  225. 

Kite  observations  by  the  -U.S.A. 
weather  bureau.  Anon..  4  6  6,  exxxix. 
444. 

Thermophone     (G.     C.     Whipple     and 

/H.  E.  Warren),  Anon.,  466,  cxl. 
352. 

Man/land  weather  service,  Baltimore, 
1899,   60  8. 

Steinle  steel  mercury  thermometers, 
Anon.,  613,  v.  657. 

Continuous  wind-pressure  recorder, 
Anon.,  7  61,  xxii.  485. 

Report  of  Kew  Observatory  committee, 
1899,  Anon.,  819,  lxvi.  341. 

Milligrade  thermometer,  by  Arthur 
Betts,  842,  lxxxii.  170. 

Barometer,  by  —  Bnxnn,  4  66,  exxxix. 
450. 

Proposals  for  a  standard  scale  of  tem- 
perature based  on  the  platinum 
resistance  thermometer,  by  H.  L. 
Callendar,  198,  1899,  242. 

Comparison  of  platinum  and  gas  ther- 
mometers made  at  the  Internationa] 
Bureau  of  Weights  and  Measures  at   j 
Sevres,   by  P.    Chappius   and   J.    A. 
Harker,  198,  1899,  243. 


Periodicity  in  the  weather,  by  H.  H. 
Clayton,  4  66.  exxxix.  478. 

Utilisation  scientifiqne  des  eerfs- 
volants  a  Washington  (atmospheric 
observations  by  means  of  kites),  by 
Marcel  Delmas.  865,  1899,  ii.  667; 
abs.  4  6  6,  cxl.  364. 

Hydro-aerograph  (air-barometer),  by 
F.  Napier  Denison,  198,  1899,  656. 

Sur  la  resistance  de  la  silice  fondue  aux 
variations  brusques  de  temperature 
(quartz  thermometers),  by  — 
Dufour.  100.  exxx.  1753;  abs.  842, 
lxxxiii.   4. 

Meteorological  effects  of  the  eclipse  of 
January,  1898,  by  —  Eliot,  4  6  2, 
xxviii.  353. 

Metallic  thermometer,  by  George  M. 
Hopkins,   842,  lxxxiii.*  411. 

Winddruck  (wind  pressure),  by  R.  Koh- 
fahl.  983,  xliv.  1021;  abs.  3  23.  xx. 
113. 

Ueber  das  Kohlrausch'sche  petro- 
lathermometer  (Kohlrausch  petro- 
leum-ether thermometer),  by  Rudolf 
Mewes,  2  89,  ccexv.  785. 

Note  on  the  magnetical  and  meteoro- 
logical instruments  at  the  Colaba 
observatory  during  the  earthquake 
of  June  12th,  1897,  by  N.  A.  Moos. 
816,  xxii.  11. 

Meteorological  observatory  on  the 
Schneekoppe,  by  —  Saal,  4  8  6,  cxl. 
366. 

Interaction  of  cyclones  upon  one  an- 
other, by  Major-General  —  Schaw, 
693,   xxxi.    567. 

Meteorology  and  mining,  by  Joseph 
Thompson,  8  91,  November,  1895,  19. 


6.  Terrestrial  Magxetish. 


Elementos    magneticos    en    "Venezuela 
(magnetic    elements    of    Venezuela), 


by     Felipe      Aguerrevere,      2  7  0, 
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7.  Calculating    Machines    and   Instruments. 


Euttner ^calculating  machine,   Anon., 

319,   lxx.  :S7.J. 
Willis  planimeter,  Anon.,  613,  v.  417; 
625.    xx.    425. 


Sur  une  machine  it  resoundre  Lee  equa- 
tions (calculating  machine),  by 
Georges  Meslin,  100,  cxxx.  888. 


8.  Miscellaneous  Investigations. 


Capacity  for  heat  of  water  between  the 
freezing  and  boiling  points,  together 
with  a  determination  of  the  mechan- 
ical equivalent  of  heat  in  terms  of 
international  electrical  units,  by 
Howard  Turner  Barnes,  819,  lxvii. 
238. 

Thermodynamical  properties  of  gases 
and  vapours  as  deduced  from  a  modi- 
tied  form  of  the  Joule-Thomson  equa- 
tion,  with   special  reference   to   the 


properties  of  steam,  by  H.  L.  Cal- 
lendar,  819,  lxvii.  266. 

Der  einfluss  dee  ausgliihcns  auf  die 
magnetisehen  eigensehaften  von 
flusseisen  blechen  (influence  of  an- 
nealing on  the  magnetic  properties 
of  ingot  iron  sheets),  by  H.  Kamps, 
897,  xix.  1120;   abs.  495,  lvii.  404. 

Mechanical  equivalent  of  heat,  by  F. 
Mallory  and  C.  W.  Waidner,  466, 
cxxxix.  454. 


VI.— SURVEYING  AND  LEVELLING. 

1.  Methods  and  Appliances. 


Primosigh  distanzmesser  (Primosigh 
distance  gauge),  Anon.,  289,  cccxv. 
317. 

Support  for  surveying  instrument  for 
use  in  shafts  or  other  places.,  Anon., 
625,  xx.  463. 

Meridian  of  a  survey,  Anon.,  626,  xxi. 
223. 

New  solar  attachment  for  transits, 
Anon.,  63  2,  lxxix.  720. 

Transparent  scale  for  the  measurement 
of  irregular  areas,  Anon.,  7  61,  xxi. 
367. 

Un  nouveau  procede  de  la  verification 
de  la  ligne  180°-360°  du  limbe  de  la 
boussole  par  rapport  a  la  ligne  de 
vissee,  Wilhelm  Breithaupt  (method 
of  fixing  a  line  at  180°-360°,  with 
reference  to  the  line  of  sight),  Anon. 
7  9  2,  xxi.  368. 

Lister  inclinometer  theodolite,  Anon., 
84  2,   supplement,   xlix.   20376. 

Tables  of  parabolic  curves  for  the  use  of 
railway  engineers  ami  others,  by 
George  T.  Allen,  London. 

Real  error  of  a  survey :  some  notes  on 
the  accuracy  of  surveys  in  inclined 
seams  and  an  analysis  of  the  sources 
of  error,  by  Joseph  Barrell,  6  2  5,  xx. 
299. 

Surveys  in  inclined  shafts,  by  Joseph 
Barrell,  625,  xx.  420. 

Notes  on  instruments  best  suited  for 
engineering  fieldworh  in  India  and 
the  colonies,  by  W.  G.  Bligh,  London. 

Note  sur  un  niveau  de  precision  (level- 
ling), by  —  Bbet  and  —  Huberti, 
794,  lii.  184. 

Rectangular  system  of  U.S.A.  public 
land  surveying,  by  Charles  L.  Du 
Bois,  609,  xii.  259. 

Notizen     fiber     boussolen-instrumente 


(theodolites  for  use  in  mines),  by 
Wilhelm  Breithaupt,  73  2,  xlviii. 
451;  abs.  466,  cxliii.  392. 

Levelling  with  aneroid  barometer,  by 
A.  Selwyn  Brown,  169,  xviii.  325. 

Viagraph,by  J.  Brown,  198,   1900,  S70. 

Marking  roof  stations  in  mine  survey- 
ing, by  W.  W.  Core,  625,  xxi.  237. 

Railway  surveying  with  the  tacheo- 
meter,  by  H.  G.  Dempster,  4  6  6, 
cxxxix.  273. 

Sur  les  methodes  optiques  modernes 
pour  le  mesure  des  longueurs  (optical 
methods  for  measuring  distances), 
by  Ch.  Fabry,  881,  xxvii.  75. 

Twelve  years  work  of  the  ordnance  sur- 
vey, Great  Britain,  by  Sir  John  Far- 
quharson,  198,  1899,  811. 

Transition  curves  for  railways,  by 
James  Glover,   466,  cxl.  161. 

Constructing  mine  cross-sections  with 
the  aid  of  the  pocket  slide-rule,  by 
Leo.  Gluck,  6  2  5,  xxi.  161. 

Gluck   vein    projector:    graphic   solu 
tion  of  mining  problems :    methods 
and  apparatus  by  which  the  labour 
of  calculation  can  be  materially  re- 
duced by  Leo.  Gluck,  625,  xxi.  193. 

Apparat  zur  absoluten  feststellung  des 
streichens  kernfahiger  erdschichten 
(apparatus  for  the  absolute  deter- 
mination of  the  strike  of  strata),  by 
Hermann  Gothan,  17  7,  lix.  159. 

Hints  upon  transit  surveys,  and  the 
avoidance  and  checking  of  errors,  by  E. 
Sherman  Gould,  3  25,  January  4,  1900. 

New  method  of  measuring  stopes,  by 
Fred.  T.  Cireene,  319,  lxix.  112. 

Improved  form  of  joint  for  the  scotch 
levelling  staff,  and  a  new  system  of 
graduation,  by  G.  W.  Herdman, 
812,   xv.   114. 
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Graphic  method  of  calculating  cubic 
content  of  excavation,  as  for  water- 
races  on  uneven  ground,  by  George 
Hogben,  693.  xxxi.  602. 

Carrying  surface  meridians  under- 
ground, by  Jose  Jackowski,  319, 
lxix.  133. 

Surveying  with  the  tacheometer,  by 
Neil  Kennedy,    272,    lxxx.   391. 

Le  nivellement  generate  de  la  France 
(general  levelling  of  France),  by  C. 
Lallemand,  141,  xvi.  227;  abs.  466. 
cxl.    363. 

Kecent  stadia  topographic  surveys: 
notes  relating  to  methods  and  cost, 
bv  William  B.  Landreth,  130.  xxvi. 
218. 

Railroad  preliminary  survey  by  stadia, 
by  John  H.  Lary,  971,  v.  15. 

Secherches  sur  les  instruments,  les 
methodes  et  l<  dessin  topographiques : 
iconometrie  et  metrophotographie,  by 
A.  Laussedat,  Paris,  1899. 

Surveying  and  reconnoitreing  work  of 
the  Russian  engineers  by  the  photo- 
graphic method,  by  —  Laussedat, 
842,  supplement,  1.  20(30:5. 

Photographic  surveving,  by  J.  Bridges 
Lee,  885,  1899,  171. 

Traverse  table*  for  ust  in  mine  survey- 
ing, by  William  Lintern,  London. 

Underground  surveys  and  their  con- 
nection with  the  surface  by  the  tran- 
sit method,  by  E.  H.  Liveing,  481, 
xviii.  65;  abs.  7  61.  xxi.  276. 

Method  of  taking  sights  in  a  curved 
entry,  by  L.  L.  Logan,  625.  xx.  371. 

Azimutmetro  instrumento  de  la  topo- 
grafia  moderna  :  Eusebio  Sanchez  y 
Lozano  (instrument  for  measuring 
azimuths  in  modern  surveying),  by 
Sanchez  y  Lozano,  78  6.  li.  553,  565. 

Trigonometrical  survey  for  Canada,  by 
H.  McLeod,  814,  v.  section  iii.  3. 


Elements  of  precise  surveying  and 
geodesy,  by  Mansfield  Merriman, 
New  York  and  London. 

Theory  and  practice  of  precise  spirit 
levelling,  by  David  A.  Molitor,  13  0. 
."xvi.  7-  I. 

Ueber  die  hMfsmittcl,  methoden  un<l 
resulte  der  internationalen  erdmes- 
sung  (expedients,  methods  and  re- 
sults in  international  surveying),  by 
Karl  V.  Orff,  534,  separate  publi- 
cation. 

Short  comparison  of  the  New  Zealand 
and  Victorian  survev  svstems,  bv  J. 
E.  Pickett,  9  5  7,  iv.  1." 

Standard  traverse,  by  J.  E.  Pickett, 
957,  iv.  9. 

Der  messband-spanner :  ein  mark- 
scheiderisches  hilfsinstrumentchen 
(stretcher  for  mine  surveyor's  tapes), 
by  —  Przyborski,  732,"xlviii.  309; 
abs.  2  7  2."lxxix.  1222. 

Ueber  grubenvermessungs-instrumente 
(mine  surveying  instruments),  by  A. 
Rost.   73  3,   1900,  45. 

Evolution  of  minesurveyinginstruments, 
by  Dunbar  D.  Scott,   122,  xxix.  931. 

Observaciones  sobre  el  taquiometre 
cleps  (sui-veying  with  tacheometer), 
by  Luis  Munoz  Tebar,  270,  i.  135. 

Notes  on  expediting  mine-survey  work, 
by  William  Thomas,  804,  xii.  319. 

Beitrage  zur  markscheidekunde  (mine 
surveying),  by  P.  Uhlich.  180,  1899, 
A.    1/ 

Director's  report,  including  triangula- 
tion  and  spirit  levelling,  by  Charles 
D.  Waleott,  941,  1898-99,  part  i. 

Underground  surveying  at  Bendigo, 
by  A.  F.  Walker,  95  7,  iv.  85. 

Field-work  am!  instruments,  by  Arthur 
Thomas  Walmisley,  London. 

Land  survi  ying  ami  h  y<  Uing,  by  Arthur 
Thomas  Walmisley,   London. 


2.  Cartography. 


Novel  and  convenient  blue  printing 
gallery,  Anon.,  126,  xxiii.  298. 

Parallel  drawing-board  attachment, 
Anon.,  12  6,  xxiii.  322. 

Photo  prints  by  electric  light.  Anon., 
315,  lxxxix.  363. 

Industrial  photography  at  Paris  ex- 
hibition, Anon.,  317,  lxx.  93. 

Care  of  maps,  Anon.,  625.  xxi.  159. 

Transparent  scale  for  measurement  of 
irregular  areas,  Anon.,  7  61.  xxi.  367. 

New  calcograph,  Anon.,  842.  supple- 
ment, 1.  20632. 

Ferric  and  heliographic  processes: 
handbook  for  photograph  rs,  draughts- 
men am/  sun-printers,  by  George  E. 
Brown,   London. 

Curved  glass  blue-print  machine,  by 
P.  M.  Chamberlain,  133.  xxi.  586. 

Methode  graphique  pour  la  reconnais- 


sance et  hi  verification  du  trace  des 

voies    de    chemins    de    fer    (graphic 

method  for  verification  of  drawings 

for  railwavs),  bv  —  Desdouits,  14  6, 

1899,  iv.  192. 
Beam  compass  for  plotting  surveys,  by 

C.  Gregorie,  8  93,  xxi.  527. 
L'art  de  lever  des  plans  (plan-making), 

by  A.  Laussedat,  Paris,  1896. 
Secherches     sur     les     instruments,     les 

methodes  et  le  dessin  topographiques: 

irriifimetrip  et  mitrophotogrqphie,   by 

A.  Laussedat,  Paris,  1899. 
Coal-mine  maps,  by  L.  C.  Morganroth, 

319,  lxx.  307. 
Compass  for  drawing  arcs  of  large  radius, 

by  Ulrich  Peters,  12  6.  xxiii.  273. 
Contouring  on  mining-  properties  with 

the  aid  of  the   tacheometer,   by  H. 

P.  Seale,  167.  vi.  62. 
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VII.- MINING  TECHNOLOGY. 
1.  General. 


Mine-salting,  Glonfire  No.  J,  Pitfield, 
Victoria,  Anon.,  169,  xviii.  578. 

Pica  for  safer  mining-  methods,  Anon., 
24  5,  xix.  43. 

Versnche  und  vcrbesseruugen  beam 
lu'i-o-werksljetricbe  in  Preussen  wah- 
rend  des  jahres  1898  und  1899  (haul- 
ing, winding,  etc.),  43  0,  xxxv.  779, 
791,  812,  830;  xxxvi.  778,  799,  822, 
850,  867;  989,  xlvii.  B.  173;  xlviii. 
i!.  104;   abs.  272,  lxxix.  351. 

Mining  methods  and  appliances, 
Anon.,  4  93,  supplement,  June  29, 
1900,  vii. 

Ancient  history  of  coal-mining,  Anon., 
6  2  5,  xx.  564. 

Los  fraudes  en  las  minas  de  oro  (frauds 
in  gold-mines),  Anon.,  7  8  6,  li. 
230. 

Accidents  in  coal-mines,  by  Thomas 
K.  Adams,  6  2  5,  xxi.  53. 

Address  on  the  nineteenth  century, 
coal  resources,  by  A.  Balfour,  9  2  6, 
August  3,   10. 

Mining  geology,  by  G.  J.  Binns,  2  74, 
xvi.  203. 

Nature  and  yield  of  metalliferous  de- 
posits, by  Bennett  H.  Brough,  2  72, 
Ixxx.  285;  882,  xlviii.  673,  689,  705, 
721. 

Scarcity  of  coal,  by  Bennett  H. 
Brough,  701,  xlvii.  663. 

General  principles  of  successful  mine 
management,  by  A.  G.  Charleton, 
3  23,  xx.  229. 

Commission  du  Grisou :  note  sur  les 
travaux  de  la  Commission  du  Grisou 
de  1887  a  1900  (fire-damp  commis- 
sions' work,  1887  to  1900,  by  G.  Ches- 
neau,  141,  xvii.  621. 

Armaria  de  la  mineria,  metalurgia  y 
electricidad  de  Espana  eon  una  section 
de  industries  quimicas  (annual  for 
Spanish  mining,  metallurgy  and 
electricity),  by  A.  Contreras,  Mad- 
rid. 

Les  accidents  dans  les  cheminees  d'ex- 
ploitation  (prevention  of  accidents 
in  mine-}. asses),  by  L.  Denoel  and  V. 
Watteyne,  143,  iv.  55,  281;  abs. 
2  7  2,  lxxix.  895,  950. 

Field's  mining  engineers'  report  booh, 
by  Edwin  R.  Field,  London. 

Economy  in  manufacture  of  mining 
machinery,  by  Charles  H.  Fitch, 
625,  xxi.  85. 

Common-sense  ideas  in  mining  practice 
and  education,  by  —  le  Neve  Foster, 
690,  iv.  237. 

Course  of  lectures  <>n  mining,  by  W. 
Galloway,  8  93. 

Safety     appliances     and     precautions 


necessary  in  mines,  by  J.  R.  God- 
frey, 246,  xix.  229,  250. 

Economics  of  coal-mining,  by  L.  W. 
de  Grave,  343,  iii.  587. 

Coll iery  handbook  for  the  counties  of 
Yorkshire,  Derbyshire,  Nottingham- 
shire, Leicestershire  and-  Warwick- 
.<hh-<  :  containing  map*  of  the  rail- 
ways  a  in/  collieries,  edited  by  F.  W. 
llardwick,  Sheffield. 

I'nir  rsity  College,  Sheffield:  syllabus  of 
lectures  on  mining  and  mine  survey- 
in  g,  by  F.  W.  Hardwick,  Sheffield. 

Causes  of  mine  accidents :  peculiar 
accidents  arising  from  conditions 
which  have  only  recently  existed  in 
mines,  by  R.  M.  Haseltine,  625,  xx. 
444. 

Mine  accidents  caused  by  want  of  fore- 
thought, by  R.  M.  Haseltine,  6  90, 
iii.  444. 

Fatal  accidents  in  coal-mining  in 
North  America,  by  Fred.  L.  Hoff- 
man, 319,  lxix.  110;  lxx.  608. 

Mining,  by  T.  C.  Keefer,  814,  v. 
appendix  to  proceedings. 

Practical  coal-mining:  a  manual  for 
managers,  under-managers,  colliery 
engineers  and  others,  by  George  L. 
Kerr,  London. 

Bureau  d 'explorations  geologiques,  S. 
de  Woyslaw,  1900  (bureau  of  geo- 
logical explorations),  by  S.  de 
Ivotarski. 

Pleasures  of  boring,  by  G.  A.  Lebour, 
949,  i.  229. 

Mining  engineering  as  a  profession, 
by  D.  A.  Lyon,  6  25,  xx.  414. 

Colliery  managers  pocket-book,  almanac 
and  diary  for  1900,  by  John  Herman 
Merivale,  London. 

Practical  handbook  for  the  working 
miner  and  prospector,  and  the  mining 
investor,  by  John  A.  Miller,  New 
York. 

Mining  economy,  by  Watkin  Moss, 
891,  December,  1897,  14. 

Notes  on  deep  mining,  by  E.  Nau- 
mann,  319,  lxx.  429. 

Mining  as  an  investment,  by  Thomas 
Newman,  202,  ii.  No.  8,  3. 

How  mines  should  be  examined,  by 
O.  H.  Packer,  319,  lxx.  457. 

Zur  frage  der  personlichen  sicherheit 
bei  elektrischen  anlagen  in  berg- 
werken  (personal  safety  in  electric 
mining  plants),  by  W.  Philippi, 
430,  xxxvi.  693,  849. 

Mine-stores,  by  F.  Danvers  Power, 
167,  vi.  124. 

Coal  problem,  by  A.  D.  Provand,  6  6  2, 
xxxvi.   84. 
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Mining  errors:  a  possible  remedy,  by 
John  W.  Rock,  245,  xix.  173. 

Stein-  nnd  kolilenfall-verungliickungen 
in  Nord-Staffordshire  and  (lie  mittel 
zu  ihrer  verminderuug  (accidents  in 
coal-mines.  North  Staffordshire,  and 
their  decrease),  by  A.  R.  Sawyer, 
989,  xlviii.  B.  207. 

Die  betriebsnnfalle  beim  Sachsischen 
steinkohlenbergbau  (accidents  in 
Saxon  coal-mines),  by  G.  Stein,  430, 
xxxvi.  996. 

Griindc  fiir  die  zunahme  der  betriebs- 


nnfalle im  bereiche  dcr  sektion  II. 
der  knappschafta-berufsgenossen- 
schaft  (increase  of  mining  accidents), 
by  —  Stoecker,  43  0,  xxxvi.  596. 

Plana  and  sketches  of  practical  ventila- 
tion and  coal-working  in  mines,  by 
William  Tate,  Wigan. 

Burden  of  coal,  by  B.  Taylor,  701, 
xlviii.  483. 

.Small  economies  in  mining,  by  Howard 
West,   243.  iii.  11. 

Mine  accounts,  by  A.  J.  Yungbluth, 
245,  xix.  12. 


2.  Specific  Districts  and  Mines. 


a. — General. 
Magnesite  industry,  Anon.,  4  93,  lx.  590. 
World's  supply  of  quicksilver,  Anon., 

690,  iv.  192. 
Progress  in  gold-mining,  by  Robert  H. 

Richards,    6  21,  vii.  348. 
Magnesite  industry,  by  Solon  J.  Ylasto, 

319,  lxix.  288. 

b. — Great  Britain. 
Gem/rcil. 

Our  coal-resources  and  consumption : 
reconsideration  of  some  estimates, 
Anon.,  510,  lxxv.  462,  528. 

Coal-mining  in  British  colonies  and 
dependencies,  Anon.,  83  8,  x.  439. 

Coal-famine  and  the  public,  Anon., 
9  2  6,  April  19,   5. 

Les  charbons  Britanniques  et  leur  epuise- 
ment :  recherches  sur  la  puissance  clu 
royaume  uni  de  Grande  Brelagne  et 
d  Irlande  (coal  in  Great  Britain),  by 
Ed.  Loze,  Paris. 

Mines  and  quarries:  li-<t  <if  mines  in 
the  United  Kingdom  of  Great  Britain 
and  Ireland,  and  the  Isle  of  Man. 
1S99,  Official,  6  28. 

Mines  and  quarries  :  list  of  the  plan*  of 
abandoned  mines  deposited  in  the 
home  office  under  the  coal  and  metal- 
liferous minis  regulation  acts,  in- 
cluding plans  transferred  from  the 
late  mining  record  office,  December 
31st,  1899,  Official,  6  29. 

Rejjorts  of  H.M.  inspectors  of  mines  for 
1899:  (1)  East  Scotland;  (2)  West 
Scotland;  (3)  Newcastle  :  (4)  Dur- 
ham; (5)  Yorkshire  and  Lincolnshire  ; 
(6)  North  and  East  Lancashire  and 
Ireland;  (7)  Liverpool;  (8)  Mid- 
land; (9)  North  Wales,  etc.;  (10) 
North  Staffordshire;  (11)  South 
Staffordshire ;  (12)  South-western  : 
(13)  South  Wales;  London,  631. 

Potts'  mining  register  and  directory  for 
coal  and  ironstone  trades  of  Great 
Britain  and  Ireland,  tenth  edition, 
North    Shields. 


British  coal-resources,  by  A.  D.  Pro- 
vand,  2  7  2,  lxxix.  544. 

England. 

General. 

Annals  of  coal-mining  and  the  coal- 
trade,  by  Robert  L.  Galloway,  27  2, 
lxxx.  874,  981,  1091,  1205,  1315,  1370. 

Industrial  products  of  the  northern 
coal-field,  by  William  Little,  63  6, 
iv.  288. 

Cornwall. 

Tin-mining,  Anon.,  315,  xc.  172. 

Tin-mines,  by  W.  Colenso,  693,  xxxii. 
309. 

Revival  of  mining,  by  J.  H.  Collins, 
London. 

Derbyshire. 

Langwith  and  Glapwell  collieries, 
Anon.,  27  2,  lxxx.  473. 

Blackwell  collieries,  Anon.,  2  7  2,  lxxx. 
985. 

Creswell  colliery,  Anon.,  481,  xvii.  593. 
Durham. 

Lambton  colliery  exhibit:  Paris  ex- 
hibition, Anon.,  493,  supplement, 
June   29,    1900,   p.    ii. 

Lead-mining  in  Weardale  and  Tees- 
dale,  Anon.,  6  98,  April  3,  4. 

Beamish  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  688. 

Houghton  colliery,  by  M.  B.  Gardner, 
27  2,   lxxix.  543. 

Murton  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  450. 

Ryhope  colliery,  by  M.  B.  Gardner, 
272,  lxxix.  111. 

South  Hetton  and  Murton  collieries, 
by  M.  B.  Gardner,  2  7  2,  lxxix.  450. 

Usworth  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  303. 

Wearmouth  colliery,  by  M.  B.  Gard- 
ner, 2  7  2,  lxxix.  549. 

Capital  in  coal,  and  labour  during  the 
past  200  years,   by  John  Bell  Simp- 
son, Newcastle-upon-Tyne. 
Kent. 

Dover  colliery  works,  Anon.,  885, 
1899,  164. 
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Lancashire. 

Hodbarrow  iron-ores  mines,  Anon., 
481,'xvii.  313. 

Sinking  of  No.  3  Nook  pit  by  the 
Astley  and  Tyldeslcy  Coal  and  Salt 
Company,  by  George  Peace,  603, 
xxvi.  451. 

Lincolnshire. 

Boring  for  water  and  coal  in  the  mirth 
of  England,  Anon.,  194,  i.  81. 
Northumberland. 

Backworth  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  209. 

Bebside  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  270. 

Choppington  collieries,  by  M.  B.  Gard- 
ner, 27  2,  lxxix.  489. 

East  Holywell  colliery,  by  M.  B.  Gard- 
ner, 27  2,  lxxix.  350. 

Linton  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  63. 

Newbnrgh  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  400. 

Walker  colliery,  by  M.  B.  Gardner, 
2  7  2,  lxxix.  160. 

New  plant  erected  at  Broomhill  col- 
liery in  consequence  of  the  recent 
fire,  by  John  E.  O'Keefe,  20  7,  xxii. 
131. 

Choppington     colliery :     banking    and 
screening  arrangements,  by  John  E. 
O'Keefe,   207,  xxiii.  51. 
Staffordshire. 

Boring  for  coal  on  the  Brewood  and 
Stretton  estate,  Birmingham,  Anon., 
194,    i.    3. 

Electric  equipment:  Sneyd  colliery, 
Anon.,  297,  xlvii.  749;  301,  xxxvi. 
846;   481,  xvii.  121;   838,  xi.  207. 

Sandwell  new  sinkings,  Warstone 
Fields,  AVest  Bromwich,  by  H.  C. 
Cole,  207,  xxiii.  35. 

Warwickshire. 

Newdigate  colliery,  by  E.  J.  Bailey, 
20  7,  xxiii.  48. 

Newdigate     colliery,     by     G.     E.     J. 
McMurtrie,  207,  xxiii.  43. 
Yorkshire. 

Boring  for  water  and  coal  in  the  north 
of  England,  Anon.,  194,  i.  81. 

Cadeby    Main    colliery,    Anon.,     481,,. 

xviii.  311. 
Lead-mining   in    Weardale    and   Tees- 
dale,  Anon.,  698,  April  3,  4. 

Srntland. 

General. 

Probable    duration    of    coal-fields,    by 

Eobert  W.  Dron,  481,  xviii.  194. 

Fifeshire. 

Glencraig  colliery,  by  M.  B.  Gardner, 

2  7  2,  lxxix.  932. 

Lanarkshire. 
Hamilton  Palace  colliery,  Anon.,  481, 
xviii.  50. 


Notes  on  Hamilton  Palace  colliery,  by 

James  S.  Dixon,  481,  xviii.  55. 
Allanton  colliery,  by  M.  B.  Gardner, 

2  7  2,   lxxix.    1078. 
Auchlochan   colliery,  by  M.  B.  Gard- 
ner,  27  2,  lxxx.   14. 
Galderhead,    Bimmon    and    Hartwood 

Hill   collieries,   by   M.    B.   Gardner, 

272,   lxxix.  1219. 
Dalzell  and  Broomside  colliery,  by  M. 

B.  Gardner,  272,  lxxix.  1172. 
Hartwood  Hill,   Rimmon   and   Calder- 

head  collieries,   by  M.   B.   Gardner, 

2  7  2,   lxxix.   1219. 
Holytown  colliery,  by  M.  B.  Gardner, 

2  7  2,  lxxix.  1025. 
Orbiston  colliery,  by  M.  B.  Gardner, 

272,   lxxix.   1126. 
Bimmon,    Calderhead    and    Hartwood 

Hill   collieries,   by  M.   B.   Gardner, 

2  7  2,  lxxix.  1219. 
Shields   colliery,    by   M.    B.    Gardner, 

27  2,  lxxx.  113. 
Viewpark  colliery,  by  M.  B.  Gardner, 

2  7  2,  lxxix.  979. 

Sutherlandshire. 
Brora      post-carboniferous      coal-field, 

Anon.,  27  2,  lxxx.  1291. 

Wales. 
General. 
St.     David     gold     and     copper-mines, 
Anon.,  644,  March  10th,  1900. 
Glamorganshire. 
Ocean  Coal   Company's  Deep   Naviga- 
tion j^its,  Treharris,  Anon.,  493,  lx. 
117. 

r. — Eurojje. 

(jcneral. 

Austvo-IIungary. 

General. 
Austria. 

Die  bergwerhs-inspection  in  Oesterrich, 
1897  (mines-inspection),  Anon., Vienna. 

Die  versuchte  unterteufung  des  hohen 
gold-berges  in  der  Rauris  (gold- 
mining  in  the  Rauris),  Anon.,  73  3, 
1900,   36. 

Die  aiilagen  der  Witkowitzer  stein- 
kohlengruben  in  Dombrau  (Wit- 
kowitz  collieries  in  Dombrau),  by 
August  Fillunger,  7  3  2,  xlvii.  473, 
499;  abs.  481,  xviii.  505. 
Bohemia. 

Ueber  den  goldbergbau  am  Rondny  bei 
Wlaschim  in  Bohmen  (gold-mining 
at  Rondny  near  Wlaschin),  by  — 
Gotting,  177,  lix.  283,  308. 

Das     feldspath-vorkommen     in     sud- 
Bohmen  (felspar  in  Bohemia),    by  J. 
V.  Zelizko,  732,  xlviii.  669. 
Bosnia. 

L'industrie    minerale    de.    Bosnie-H erze- 
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govine    (mineral     industry),     by     F. 
Poech,  Vienna. 

Mittheilungen  iiber  den  kohlenbergbau 
in  Bosnian  (coal-mining),  by  F. 
Poech,  73  2,  xlvii.  369;  abs.  481, 
xviii.  506. 

Hungary. 

Wassergefahr  in  der  Franzengrube  zu 
Atna-Szlatina  in  Ungarn  (danger 
from  water  in  the  Franzen  mine, 
Akna-Szlatina),  by  Eugen  Nesnera, 
177,  lix.  561. 

Moravia. 

Konigin-Luise    grube    (Konigin-Luisc 

colliery,   Moravia),    7  33,    1900,   80. 

Salzburg. 

Bergbau  Brennthal  bei  Muhlbacli  im 
Pinzgau,       Salzburg       (mining       at 
Brennthal,    near    Pinzgau),    by    — 
Liirzer,   7  3  2,  xlviii.  264. 
Tyrol. 

Die  baue  des  berggerichtes  Scliwaz, 
Tirol,  zur  zeit  ihres  beginnenden 
verfalles,  1540-1594  (production  of 
Schwaz  mines,  Tyrol),  by  Max 
Reichsritter  von  Wolfskron,  73  2, 
xlviii.  599,  616. 

Belgium, 

Societe  Anonyme  des  Charbonnages  de 
I'Esperance  et  Bonne-Fortune  a  Mon- 
tegnee  lez-Liege,  Belgique,  Anon., 
Liege. 

Le  siege  Neuville,  Grand-Mambourg- 
Sablonniere  (Neuville  pit '  of  the 
Grand-Mambourg-Sablonniere  col- 
liery), Anon.,  15  6,  xxiv.  20;  abs. 
2  7  2,  lxxix.  1026. 

Coal-mining  in  Belgium,  Anon.,  493, 
supplement,  June  29,  v. 

Le  charbonnage  de  Baudour  (Baudour 
colliery),  by  C.  Richir,  8  7  0,  ix.  299. 

Etude  sur  la  constitution  de  la  partie 
orientale  du  bassin  houiller  du 
Hainaut  (eastern  part  of  the  Hain- 
aut  coal-field),  by  J.  Smeysters,  143, 
v.  29,  205,  333. 

France. 
General. 

Comite  Central  des  Houilleres  de 
France,  annuaire,  1900,  Paris. 

Annuaire  et  aide-memorie  des  mines  et 
de  la  metallurgie,  de  la  construction 
mecanique,  et,  de  Velectricite  (annual 
and  guide  to  mines,  metallurgy, 
mechanical  construction  and  elec- 
tricity), by  Paul  Barre,  L.  Campre- 
don  and   F.   Lebreton,   Paris. 

Les  mines  (mines  at  the  Paris  exhibi- 
tion), by  A.  Habets,  7  94,  li.  101. 

Der  bergbau  auf  der  Pariser  weltaus- 
stellung  im  jahre  1900  (mining  at 
the  Paris  exhibition,  1900),  by  H. 
Lallement,  17  7,  lix.  382,  394,  488, 
501. 


Bouches  du  Rhone. 

La  galerie  des  mines  de  Gardanne  a  la 
nier  (mine  gallery  at  Gardanne),  by 
G.  Leugny,  792,  xxi.  414;  abs.  272, 
lxxx.  913. 

Mines  de  lignite  de  Gardanne :  con- 
struction d'une  galerie  souterraine 
destinee  a  relier  la  concession  a  la 
mer  (gallery  to  connect  the  lignite- 
mines  of  Gardanne,  near  Marseilles, 
with  the  sea),  by  H.  Schmerber, 
404,  xxxvii.  57,  82,  100. 
Creuse. 

Les  mines  d'Ahun  (mines  of  Ahun),  by 
Francis  Laur,   2  93,  1900,  360. 
Gard. 

Compagnie  Houillere  de  Besseges  a,  V  ex- 
position, Paris,  1900:  notes  explica- 
tives,  Anon.,  Alais. 

Besseges  collieries,  Anon.,  2  7  2,  lxxx. 
1368. 

Haute-Saone. 

Houilleres  de  Ronchamp  (Ronchamp 
collieries),  by  H.  Schmerber,  404, 
xxxviii.  252. 

Loire. 

Loire  collieries,  Anon.,  2  7  2,  lxxx.  863. 

Roche-la-Moliere  and  Firminy  col- 
lieries, Anon.,  27  2,  lxxx.  1253. 

Gillier  pit  of  the  Peronniere  Mining 
Company,  by  —  Bouteille,  4  66, 
cxli.  379. 

Mines  de  la  Loire  (Loire  mines),  by  H. 
Schmerber,  404,  xxxviii.  251. 

Mines  de  Monfcrambert  et  de  la  Berau- 
diere  (Montrambert  and  Beraudiere 
mines),  by  H.  Schmerber,  4  04, 
xxxviii.  251. 

Mines  de  Roche-la-Moliere  et  Firminy 
(Roche-la-Moliere  and  Firminy 
mines),  by  H.  Schmerber,  40  4, 
xxxviii.  251. 

Houilleres       de      Saint-Etienne      (St. 
Etienne  coal-fields),   by  H.   Schmer- 
ber,  404,  xxxviii.  251. 
Manche. 

Mines    de    fer    de    l'arrondisement    de 
Mortain     (iron-mines     of     Mortain), 
Anon.,   293,  1900,  143,   177. 
Nord. 

Anzin  colliery,  Anon.,  272,  lxxx.  803. 

Douchy  colliery,  Anon.,  272,  lxxx. 
1149. 

Le  sondage  de  Framzelle  (boring  at 
Framzelle),  by  Ludovic  Breton, 
877,  xxviii.  47. 

Mines  d'Aniche  (Aniche  mines),  by  H. 
Schmerber,  404,  xxxviii.  250. 
Pas-de-Calais. 

Notice  sur  la  com/pagnie  des  mines  de 
houille  de  Bruay,  Anon.,  Paris,  1900. 

Production  lwuillere  du  Pas-de-Calais 
et  du  Nord  en  1899  et  1900  (coal-rjro- 
duction),   Anon.,   Arras. 

Bergwerksgesellschaft    von    Lens    und 
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Douvrin    (Lens    and    Douvrin    col- 
lieries), Anon.,  17  7,  lix.  489. 

Borings;  Anon.,  194,  i.  97. 

Bruay  colliery,  Anon.,  27  2,  bm.  423; 
493,  June  29,  supplement,  p.  ii. 

Dourges  colliery,  Anon.,  27  2,  lxxx. 
496. 

Courrieres  colliery,  Anon.,  2  7  2,  lxxx. 
707. 

Vicoigne  et  Noeux  collieries,  Anon., 
2  7  2,  lxxx.  746. 

Betliune  colliery,  Anon.,  27  2,  lxxx. 
966. 

Lens  collieries,  Anon.,  2  7  2,  lxxx.  1045. 

Lievin  colliery,  Anon.,  27  2,  lxxx.  1095. 

Notice  geologique  et  historique  sur  les 
bassins  houillers  die  Pas-de-Calais  et 
du  Boulonnais  (geological  and  his- 
torical notice  of  the  Pas-de-Calais 
and  Boulonnais  coal-fields),  by  — 
Cuveletle  and  —  Fevre,  Arras. 

Steinkohlenbergwerksgesellschaft  de 
la  Clarence  (Clarence  collieries),  by 
H.  Lallement,  177,  lix.  488. 

Mines  de  Bruay  (Bruay  mines),  by  H. 
Schmerber,  404,  xxxviii.  216. 

Mines  de  Bethune  (Bethune  mines),  by 
H.  Schmerber,  404,  xxxviii.  217. 

Mines  de  Vicoigne  et  de  Noeux  (Vic- 
oigne and  Noeux  mines),  by  H. 
Schmerber,  404,  xxxviii.  217. 

Mines  de  Courrieres  (Courrieres  mines), 
by  H.  Schmerber,  404,  xxxviii.  218. 

Mines  de  Dourges  (Dourges  mines),  by 
H.  Schmerber,  404,  xxxviii.  218. 

Mines  de  Lievin  (Lievin  mines),  by  H. 
Schmerber,  404,  xxxviii.  250. 

Mines   de   Lens   (Lens   mines),    by   H. 
Schmerber,  40  4,  xxxviii.  251. 
Saone  et  Loire. 

Blanzy  colliery,  Anon.,  27  2,  lxxx.  320. 

Mines   de   Blanzy   (Blanzy  mines),   by 

H.  Schmerber,  404,  xxxviii.  219. 

Tarn. 

Mines  de  Carmaux  (Carmaux  mines), 
by  H.  Schmerber,  404,  xxxviii.  237. 

Germany. 
General. 

Brown  coal-mining  in  the  Rhineland, 
Anon,,  882,  xlviii.  618. 

Versuche  und  verbesserungen  beim 
bergwerks-betriebe  in  Preussen 
wahrend  des  jahres  1898  (improve- 
ments in  mining  in  Prussia,  1898), 
Anon.,  989,  xlvii.  173;  abs.  481, 
xviii.  508. 

Geschichte  des  Schlesischen  berg-  und 
hiittenwesens  in  der  zeit  Freidrichs 
des  Grossen,  Friedrich  Wilhelms  II. 
und  Friedrich  Wilhelms  III.,  1741 
bis  1806  (history  of  Silesian  mining 
and  metallurgy,  1741-1806),  by  Dr. 
—  Fechner,   98  9,  xlviii.  B.  279. 

Mining  potassium-salts  in  Germany, 
ly  E.  Mackay-Heriot,  319,  lxx.  243. 


Shaft-sinking    on    potassium     salt-de- 
posits in  Germany,   by  E.   Mackay- 
Heriot,  319,  lxx.  339. 
Bavaria. 

Ueber  atorungen  und  eigenartige 
druckcrscheinungen  (sog.  pfeiler- 
schusse  oder  kohlen-explosdonfl) 
der  Oberbayerischen  tertiaren  koh- 
lenmulde  auf  grube  Hausham  (pillar 
shots,  Hauskam  colliery),  by  Karl 
Baumgartner,  73  2,  xlviii.  461. 
Brandenburg. 

Die  700  jahrige  jubelfeier  des  Mans- 
felder  Erzbergbaues  (seven-hun- 
dredth jubilee  of  the  Mansfield  Min- 
ing Company),  Anon.,  17  7,  lix.  295, 
309. 

Lignite  mine,  Anon.,  84  2,  supple- 
ment, xlix.  20391. 

Rhine  Province. 

Das  braunkohlenvorkommen  in  der 
Kolner  bucht  (brown  coal  mining  in 
the  Cologne  district),  by  —  Dobbel- 
stein,  430,  xxxv.  753;  abs.  466, 
exxxix.  410;  abs.  481,  xvii.  630. 
Saxony. 

Die  betriebsunfalle  beim  Sachsischen 
steinkohlenbergbau  (accidents  in 
Saxon  coal-mines),  by  G.  Stein,  43  0, 
xxxvi.  996. 

Westphalia. 

Ueber  den  abbau  schmaler  flotze  (win- 
ning thin  seams  in  the  Dortmund 
coal-field),  Anon.,  430,  xxxv.  997; 
abs.  2  7  2,  Ixxix.  63. 

Die  vortheile  und  nachtheile  der  dop- 
pelten  forderschicht  auf  den  gruben 
des  oberbergamtsbezirks  Dortmund 
(double-shift  system  in  the  Dort- 
mund collieries),  Anon.,  43  0,  xxxvi. 
407. 

Die  beschaftigung  jugendlicher  ar- 
beiter  beim  Niederrheinische-west- 
falischen  steinkohlenbergbau  (min- 
ing industry  of  the  Lower  Rhine 
and  Westphalia),  by  —  Leybold, 
4  3  0,  xxxvi.  25,  45. 

Der  Niederrheinische  -  westfalische 
bergbau  am  ende  des  19  jahr- 
hunderts  (Lower  Rhine  and  West- 
phalian  mining  at  end  of  nineteenth 
century),  by  E.  Meinhard,  17  7,  lix. 
37. 

Italy. 

General. 
Rivista  del  servizio  minerario  nel  1S99, 
(review    of    the     mineral    industry, 
1899),  Anon.,  Roma. 
Piedmont. 
Mines  de  pyrites  de  fcr  de  Brosso  pres 
d'lvree       (Brosso       pyrites  -  mines), 
Anon.,  Paris. 

Sardinia. 
Monteponi  mines,  by  Erminio  Ferraris, 
319,  lxx.  68. 
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Portugal. 
Die    bergwerksindustrie    in    Portugal 

(mining     industry),      Anon.,      73  2, 

xlviii.  225. 
Das    Huelva-kiesfeld    in    sud-Spanien 

und    dem    angrenzcndcn    theile    von 

Portugal  (pyrites-mines   of  southern 

Spain   and  Portugal),    by  J.    H.   L. 

Vogt,     991,     1899,    637;     abs.    481, 

xvii.  637. 

Russia. 

General. 

Charbonnage  et  navigation  a  vapeur  de 
Ivan  Semenovitcfi  Kochin,  Anon.,  St. 
Petersburg. 

Peat  industry,  Anon.,  262,  xxvi.  317. 

Coal-mining,  Anon.,  493,  supple- 
ment, June  29,  ix. 

Coal  crisis,  and  the  main  sources  of 
native  supply,  by  H.  Cooke,  2  7  2, 
lxxix.  557. 

Die  salzgewinnung  in  Eussland  (salt- 
mining),  by  E.  Davidson,  17  9,  xlviii. 
65. 

Caucasia. 

Developpement  des  enterprises  de 
petrole  an  Caucase  (development  of 
the  petroleum  industry),  Anon., 
66  2,  February  3,  1900. 

Eussian  petroleum  pipe-line :  carrying 
oil  from  Baku  to  B-atoum,  by  Ernest 
H.  Foster,  24  9,  xix.  3. 
Poland. 

Extraction  houillere  du  bassin  de 
Dombrowa  (Pologne)  et  essais  com- 
paratifs  des  combustibles  a  Moscou 
(coal-production  in  the  Dombrowa 
basin  and  comparative  trial  of  fuels 
at  Moscow),  by  Louis  Journolleau, 
8  61,  1900,  71. 

South  Russia. 

Compagnie  de  Vinci 'ustrie  miniere  Golou- 
bovka-Berestovo-Bogodtnikhovo  au  bas- 
sin du  Donetz  (liussie),  Anon.,  1900. 

L'industrie  houillere  clans  le  bos, 

Donetz,  liussie  meridionah  (coal  in- 
dustry, Donetz),  Anon.,  St.  Peters- 
burg. 

Coal-mining,  by  Joseph  Crankshaw, 
603,  xxvi.  410. 

Ural. 

Einiges  iiber  das  goldvorkommen  und 
die  goldgewinnung  bei  Katschkar  im 
sudlich  Ural  (gold-mining  in  south- 
ern Urals),  by  C.  T.  Nissen,  17  7,  lix. 
121. 

Placer-mining  in  southern  Urals,  by 
Charles  Tappan,  319,  lxx.  35,  67. 

Scandinavia. 

General. 

Norway. 

Possibility  of  an  iron  industry,  by  H. 

C.  Carpenter,  319,  lxx.  372. 


Sweden. 

Uber  den  angeblichen  mangel  und  die 
ausfuhr  Schwedischer  eisenerze 
(iron-ore  traffic),  by  G.  A.  Gran- 
strbm),  177,  lix.  26. 

Igensattningsbrytningens  utveckling  i 
Sveriges  jarngrufvor  (iron-ore  min- 
ing), by  Walfr.  Petersson,  505, 
1900,  513. 

Servia. 
Alining       industries,       by       Heinrich 
Eudolph  Jastrow,  319,  lxx.  523. 

Spain. 

Anuario  de  la  mineria,  metaluryia  y 
electricidad  de  Espana  1900  (direc- 
tory of  mines  and  metallurgical 
works),  Madrid. 

Explotaciones  ligadas  con  los  car- 
bones  de  Utrillas  (workings  con- 
nected with  Utrillas  coal),  Anon., 
19  2,  iii.  No.  16,  3;  No.  17,  3. 

Mining  industry  in  the  province  of 
Galicia,   3  48,   No.   538. 

De  l'industrie  des  mines  en  Espagne 
(mining  industry),  Anon.,  65  2, 
June  23,  19UU. 

El  retraso  del  servicio  oficial  en  los 
distritos  mineros  (decline  of  the 
official  service  in  mining  districts), 
Anon.,  78  6,  li.  163,  175,  187. 

La  mine  sous-marine  d'Arnao  (under- 
sea mining  at  Arnao),  by  Alphonse 
Dory,  870,  ix.  54;  abs.  272,  lxxix. 
495. 

fiio  Tinto  mines,  by  Thomas  E. 
McKenzie,  169,  xvii.  473. 

Desagiie  electrico  en  las  minas  del 
Horcajo  (electrical  drainage  at  the 
Horcajo  mines),  by  J.  M.  Madariaga, 
786,  li.  127,  139. 

Industries  of  Huelva,  by  M.  Prevost, 
190,  xxxi.  685. 

Ligera  resena  industrial  de  las  minas 
de  San  Quintin,  provincia  de  Ciudad- 
Real  (mines  in  Ciudad-Eeal),  by 
Luis  de  Villate,  7  8  6,  li.  42. 

Das  Huelva-kiesfeld  in  sud-Spanien 
und  dem  angrenzenden  theile  von 
Portugal  (pyrites-mines  of  southern 
Spain  and  Portugal),  by  J.  H.  L. 
Yogt,  991,  1899,  637;  abs.  481, 
xvii.  637. 

d. — Asia. 
'lateral. 
Anam. 

Collieries  of  Kebao,   Tonking,   Anon., 

493,  lxi.  217. 
Etude    retrospective    sur    File    et    les 

charbonnages     de     Kebao,     Tonkin 

(Kebao  collieries.  Tonkin),  by  Pierre 

Fouletier,  8  61,  1900.  45. 
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China. 

Future  of  the  coal-industry,  Anon., 
190,  xxxi.  4G1. 

Mission  Lyonnaise  d'exploration  com- 
merciale  en  Chine:  analyse  par  J. 
M.  Bell  (Lyons  mission  for  commer- 
cial exploitation  in  China),  865, 
1900,  i.  627e. 

Mining,  by  Alfred  Edmonds,  343,  iii. 
505. 

Fuel  problem  of  China  and  the  Far 
East,  by  F.  Lynwood  Garrison,  2  7  2, 
lxxx.  1079;    491,  November  8,  1900. 

Present  situation  of  mining  industry, 
by  H.  C.  Hoover,  169,  xviii.  14; 
319,  lxix.  619. 

Die  gegenwartige  lage  des  bergbaues 
in  China  (present  position  of  mining), 
by  Paul  Speier,  430,  xxxvi.  581; 
abs.  3  23,  xix.  909. 

Tong  colliery,  Kaiping,  North  China, 
by  Thomas  Webster,  893,  xxii.  24. 

India. 
General. 
Electrical     development    schemes    for 
working      gold-fields      of      Mysore, 
Anon.,  297,  xlvii.  705. 
Mica-mining  in  India  and  the  United 
States,    Anon.,    63  2,    September   8, 
1900;    690,  iv.  190. 
Fuel  available,  by  E.  H.  Mahon,  report 
upon   the   manufacture   of   iron   and 
steel  in  India,  1S99,  3. 
Assam. 
Makum  coal-field,  by  Geo.  E.  Harris, 
603,  xxvi.  572. 

Bengal. 
Gourangdhi     colliery,     Anon.,      46  2, 

xxvii.  302. 
Mica   mining,    by   A.    Mervyn   Smith, 
479,  vii.  168;    621,  vii.  512. 
Burma. 
Ruby  mines,  Anon.,  319,  lxx.  187. 

Mysore. 
Mysore   Geological  Department :   report 
of  the  chief  inspector  of  mines,  1898, 
Madras,  6  61. 

Japan. 

Gas  coal,  Anon.,  493,  lxi.  1056. 

Die  industrie  Ostasiens  (Japanese  coal 
trade),  by  —  Hartig,  9  83,  xliv. 
1333. 

Malay  Peninsula. 

Baub  Australian  Gold-mining  Com- 
pany, Limited,  manager's  report, 
1899,  Brisbane. 

Mining  in  Malaya,  Anon.,  16  9,  xvii. 
534. 

Lode  tin-mining,  by  W.  H.  Derrick, 
479,  vii.  12. 

Persia. 
Turquois  mines,  by  H.  L.  Geissel,  84  2, 
lxxxii.  246. 


Russian  Empire. 

General. 

Bokhara. 

Mining  in  Bokhara:  gold-bearing  con- 
glomerates, by  W.  Rickmers,  169, 
xvii.  543. 

Siberia. 

Die  lage  der  goldindustrie  und  der 
gruben  arbeiter  in  Sibirien  (condi- 
tion of  the  gold-industry  and  of 
miners).  Anon.,  289,  cccxv.  193. 

Der  steinkohlenbergbau  auf  der  insel 
Sachalin  (coal-mines  of  Saghalien),by 
F.  F.  Kleye,  73  2,  xlviii.  573;  abs. 
272,  lxxx.  1199;  abs.  319,  lxx.  758. 

Mining  development  in  Siberia,  by  M. 
P.  Papon  de  Lameigne,  19  4,  i.  149. 

Particulars  of  the  coal-industry  of  the 
island  of  Saghalien,  by  J.  Makaffsku, 
8  6  8,   1899,  No.  2,  10. 

Les  houilleres  privees  a  l'ile  de  Sakha- 
line  (collieries  of  Saghalien),  by  M. 
Margalius,,  868,  1899,  No.  2,  10. 

Prison-mines  of  Saghalin  in  1897,  by 
A.  M.  Margalius,  8  68,  1900,  No.  5, 
37. 

Quartz-mines  of  Sarela,  Central 
Siberia,  by  Thomas  Smith,  319,  lxx. 
724. 

e. — Africa. 
General. 
Algeria. 

La  question  des  recherches  de  minerals 
en  Algerie  (metalliferous  mines), 
Anon.,  2  93,  xxvii.  145. 

Note  sur  la  mine  de  fer  manganesifere 
de  Rar-el-Maden,  province  d'Oran 
(Rar-el-Maden  manganiferous  iron- 
ore  mine),  by  Ed.  Dietz,  7  94,  xlvii. 
165;  897,  xix.  669;  abs.  481,  xviii. 
492,  510. 

La  question  de  la  houille  en  Algerie 
(coal),  by  Robert  Pitaval,  2  93, 
1900,   162. 

Ashanti. 
New  map  of  the  Gold  Coast,  with  part 
of  Ashanti,  showing  the  jiositions  and 
areas  of  mining  properties,  by  Henry 
Wallach,  London. 

Cape  Colony. 

De  Beer's  Consolidated  Mines,  Limited, 
annual  report,   1898-99,   Kimberley. 

Diamond  industry  of  South  Africa, 
Kimberley,  Anon.,  194,  i.  115. 

L'industrie  diamantifere  an  cap  (dia- 
mond industry),  by  F.  Schiff,  404, 
xxxvii.  287. 

Liberia. 
Liberia,     the     black     man's     Utopia, 
Anon.,  106,  xxii.  64. 
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Natal. 
Coal,  Anon.,  106,  xxiii.  278. 
Coal-industry,  Anon.,  272,  lxxix.  737. 
Coal-fields  and  collieries,  Anon.,  4  93, 

lxi.  1217. 
I!' port   of  th*    mining   industry,    1899, 

and    supplement,    by    C.    J.    Gray, 

Pietermaritzburg. 
Coal-industry,  by  W.  T.  Hcslop,  44  9, 

vi.  237. 

Rhodesia. 

British  South  Africa  Company,  direc- 
tors' report  ami  accounts,  1S97-9S, 
London. 

— ,  information  as  to  minim/  in 
Rhodesia,  1899,  London. 

— ,  Rhodesia,  1S9S  to  1899,  London. 

Gold-mining  prospects,  by  R.  R.  Mab- 
son,  3  23,  xviii.  813. 

Transvaal. 

Die  goldindustrie  der  Siidafrikanisehen 
Republik  wahrend  des  krieges  (gold- 
industry  during  the  war),  Anon., 
17  7,  lix.  109,  367. 

Ferreira  Deep  mine,  Anon.,  194,  i.  1. 

Gold-mining  in  South  Africa,  Anon., 
19  4,  i.  137. 

Mining  industry  during  the  war, 
Anon.,  319,  lxix.  287,  317,  347,  377, 
436,  496,  531,  616,  677;  lxx.  65,  126. 

Simmer  and  Jack  mine,  Anon.,  319, 
lxix.   407. 

Vereeniging  collieries,  Anon.,  4  93, 
lx.  23. 

Coal-resources,  Anon.,  493,  lx.  695. 

Mines  d'or  du  Transvaal  (gold-mines), 
Anon.,  652,  March  17,  1900. 

Johannesburg  and  its  gold-mines, 
Anon.,  6  98,  May  30,  5. 

El  Transvaal  y  sus  minas  (gold-mines), 
Anon.,  78  6,  li.  22. 

Randt  mine-lives  and  valuations, 
Anon.,  899,  1900,  179. 

Du  developpement  du  Transvaal  et  de 
son  industrie  miniere  (development), 
by  G.  Braecke,  7  94,  xlviii.  105; 
abs.  481,  xviii.  511. 

Notes  on  the  payable  conglomerate- 
beds  of  the  Witwatersrand,  and  the 
methods  adopted  for  their  extrac- 
tion, by  A.  F.  Crosse,  4  79,  vii.  2. 

Diamond-mines  and  alluvial  deposits, 
by  P.  E.  Day,  63  8,  lxx.  1430. 

John  Hays  Hammond  on  the  South 
African  mining  situation,  by  Charles 
Buxton  Going,  3  23,  xviii.  493. 

Die  goldgewinnung  in  Transvaal  (gold- 
extraction),     by     Chr.     Heinzerling, 
2  8  9,  cccxv.  482. 
Mines,  by  George  Holmes,  London. 

Mining  and  minerals  in  the  Transvaal 
and  Swaziland,  by  E.  St.  John 
Lyburn,  801,  ix.  12. 


Mines  of  the  Transvaal,  1900,  by  R.  R. 
Mabson,  London. 

Future  of  Swaziland,  by  Allistcr  M. 
Miller,  63  8,  lxx.  587. 

Mines  of  the  Transvaal,  by  G.  Emer- 
son Russell,  343,  iii.  600. 

Die  maschinen  in  den  Transvaal  gold- 
mi  neii  (gold-mining  machinery), 
by  —  Schweder,  9  83,  xliv.  219. 

Goudexploitatie  der  Transvaalsche 
regeering  (government  gold-min- 
ing), by  S.  J.  Vermaes,  jun.,  541, 
1900,  316. 

f. — America. 

General. 

Bolivia. 

Mining  industry,  Anon.,  203,  vii.  47. 

Tin-mines,     by     Walter     McDermott, 

4  7  9,  vii.  77. 

British  Guiana. 
Placers,  by  Emil  Lungwitz,  63  8,  lxx. 

606,  635. 
Die    goldseifen    von    Britisch    Guiana 

(gold-washing),  by  E.  E.  Lungwitz, 

991,  1900,  213. 
Gold-mining,  by  John  H.  Powell,  16  9, 

xvii.   544,   566. 

Canada. 

General. 

Canadian  minim;/  manual  and  minintj 

companies'  year  book,  Ottawa,  1900. 

British   Columbia. 

Annual  report  of  tin-  Minister  of  Mines 

for  1899,   2  00. 
Mines  of  the  Trout  Lake  district.  Sil- 
ver Cup  group,  Anon.,  203,  vii.  46. 
Britannia    mines,    Howe    Sound,    New 

Westminster,  Anon.,  203,  vii.  415. 
Typical     British     Columbian     mines, 

Anon.,     203,     Christmas     number, 

1899,    46. 
Kootenay,  Anon.,  245,  xix.  7. 
Gold-mines,  Anon.,  253,  iii.  421. 
Atlin  district :    result  of  last  season's 

work  and  prospects  for  the   future, 

by  Wm.  Baillie,  203,  vii.  161. 
Similkameen      district,      by      C.      A. 

Bramble,  319,  lxix.  229. 
Development  on  Texada  Island,  by  W. 

M.  Brewer,  20  3,  vii.  300. 
Mineral    resources    around    Kamloops, 

by  W.  M.  Brewer,  319,  lxix.  165. 
I   Van   Anda-Texada   Island,   by  W.   M. 

Brewer,  319,  lxix.  259. 
Mining     development     on     Vancouver 

Island  in   1899,   by  W.   M.   Brewer, 

319,  lxix.  290. 
Progress    on    Vancouver    and    Texada 

Islands,  by  W.  M.  Brewer,  3 1 9,  lxx.  34. 
Bridge    River   gold-mining   camp,    by 

Fritz  Cirkel,  243,  iii.  21. 
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Recent    progress    on    Red    Mountain, 

Rossland,  by  H.  F.  Evans,  203,  vii. 

377.     - 
Ymir  mine  and  its  mill  practice,  by  S. 

S.  Fowler,  243,  iii.  3. 
Atlin   gold-fields,    by    J.    C.    Gwillim, 

243,   iii.  97;    245,  xix.   69. 
British     Columbia     as     a    copper-pro- 
ducer,  by  R.   R.   Hedley,    202,   ii. 

Nos.  10-11,  4. 
Auriferous    alluvium    of    the    Fraser 

River  and  its  tributaries,  by  J.  D. 

Kendall,  203,  vii.  50,  87;  638,  lxx. 

56,  72,  103,  491. 
An  account  of  some  of  the  mines  and 

the    peculiarities    of    the    ores,    by 

Arthur  Lakes,   6  2  5,  xx.  543. 
History  and  progress  of  mining,  by  H. 

Mortimer  Lamb,  3  23,  xix.  543. 
Trout  Lake,  by  R.  Leckie-Ewing,  203, 

vii.  81. 
Application  of  electric  power  to  min- 
ing, by  George  P.  Low,  245,  xviii. 

321. 
Camp    McKinney    and    its    mines,    by 

Donald  A.  Ross,  203,  vii.  293. 
Mineral  production,  and  the  progress 

of  mining,  by  B.  Thomas,  203,  vii.  94. 
Mining    in    the    Slocan,    by    Howard 

West,      203,      Christmas      number, 

1899,  65. 

New  Brunswick. 
Mineral   resources,   by  L.   W.    Bailey, 

23  4,  1897,  section  M. 
Nova  Scotia. 
Gold-mining,   Anon.,  12  2,  'programme 

of  excursions,  1900,  21. 
Mining      operations      near      Halifax, 

Anon.,  319,  lxx.  157. 
Metal  mines,  Anon.,  319,  lxx.  158. 
Coal-mines,  Anon.,  319,  lxx.  182. 
Mining  of  low-grade  gold-ore,  by  C.  F. 

Andrews,  64  2,  the  gold  measures  of 

Nova  Scotia,  19. 
Gold  measures  and  deep  mining,  by  E. 

R.  Faribault,  64  2,  the  gold  measures 

of  Nova  Scotia,  5. 
Results    of    laboratory    concentrating 

tests  of  the  ores  of  Faribault  Brook, 

by  F.  H.  Mason,  642,  v.  41. 
Report  of  the  department  of  mines  for 

year     ending     September     30,     1899, 

Official,  709. 
Gold-mining,  by  G.   W.   Stuart,   319, 

lxx.  309. 

Ontario. 
Canada  corundum-mines,  Anon.,   319, 

lxx.  519. 
Working-mines  in  western  Ontario,  by 

J.  Watson  Bain,  73  6,  viii.  275. 
Report   of   the   bureau   of   mines,    by 

Archibald  Blue,  73  6,  viii, 
Mines    of    north-western    Ontario,    by 

James  A.  Bow,  73  6,  viii.  49. 
Lower  Seine  gold-mines,  by  James  A. 

Bow,  73  6,  viii.  263. 


Michipicoton  mining  division,  by  D. 
G.    Boyd,    73  6,    viii.    100. 

Mines  of  eastern  Ontario,  by  Courtenay 
De  Kalb,  73  6,  1900,  89. 
Quebec. 

Asbestos-mines  at  Thetford,  by  L.  P. 
Gratacap,  84  2,  lxxxii.  213. 

Chrome-ore  mining  in  Canada,  by  J. 
Obalski,  621,  vii.  118. 

Department  of  colonization  and  mines  : 
report  on  the  mines  of  the  province  of 
Quebec,  1899,  by  J.  Obalski,  7  63. 
Yukon. 

Present  mining  conditions  in  Klon- 
dike, Anon.,  319,  lxix.  591. 

Future  of  Klondike,  by  —  Purchas, 
16  9,  xvii.  154. 

Chile. 
La    esplotacion    del    cobre    en    Chile 

(working  of  co]3per),  by  L.  Darapsky, 

853,  xii.  68. 
Estado  de  la  mineria  de  cobre  en  Chile 

(copper-mining  industry),  by  Alberto 

Herrmann,    853,    xii.   97,    129,    161. 
Estudio  sobre  el  mineral  de  Caracoles 

(minerals      of      Caracoles),      by      F. 

Labastie,  853,  xi.  334. 
Mines  and  mill  of  the  Atacama  Mineral 

Company,     Taltal,     by     Sidney     H. 

Loram,  12  2,  xxix.  488. 
Silver-mines      in     the      provinces      of 

Coquimbo    and    Atacama,    by    Otto 

Nordenskjold,  406,  iv.  28;  abs.  481, 

xviii.    512. 

Colombia. 

Modern   gold-mining   in   the    Darien : 

notes     on     the     re-opening     of    the 

Espiritu    Santo    mine    at    Cana,    by 

Ernest  R.   Woakes,  12  2,  xxix.   249. 

Dutch  Guiana. 
Dutch    Guiana    from     a    gold-mining 
standpoint,  by  J.  Esdaile  Florance, 
3  23,  xix.  391. 

Ecuador. 

Die  bergbauindustrie  in  Ecuador  (min- 
ing industry).  Anon.,  177,  lix.  523. 

Minerals  and  mining,  Anon.,  190,  xxix. 
167. 

Mexico. 

Avino  mine  and  mill,  Anon.,  169, 
xvii.  522;  319,  lxix.  322;  6  25,  xx. 
400;    63  8,  lxx.  302. 

Batopilas  mines,  Anon.,  319,  lxix.  432. 

Gold-zone  of  Copalquin,  Durango,  by 
Frank  B.  Fowler,  319,  lxix.  225,  557. 

Mining  and  smelting  in  the  state  of 
Durango,  Mexico :  a  description  of 
the  mines  and  some  peculiar  pro- 
blems met  with  in  smelting,  by  H. 
Van  F.  Furman,  6  2  5,  xx.  433;  xxi. 
34. 
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Nacosari    mines,    by    H.    B.    Layton, 

319,  lxix.  678,  707;   63  2,  March  31, 

1900. 
Mines    of    Velardena,    by    Ernest    E. 
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James   Stirling,    950,    1899,   Nos.   4 

and  5,  20. 
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Western  Australia. 
Monthly  statistical  abstract:    monthly, 

Perth. 
Coolgardie  Chamber  of  Mines:  monthly 

reports,  Coolgardie. 

Mount  Margaret :  Lancefield  gold- 
field,  Anon.,  319.  lxix.  495 

Gold-fields,  Anon.,  3  43,  iii.  573. 

Paris  exhibition,  Anon.,  638,  supple- 
ment, Septembers,  1900. 

Kalgurli  gold-mines.  Anon..  899, 
xlvi.  831. 

Kalgoorlie  gold-field,  by  S.  J.  Bother. 
481,  xviii.  42. 

Phillips  River  gold-field,  by  T.  Blatch- 
ford,  169,  xviii.  128,  174. 

Boring  for  water  at  Mnlgarrie,  by  T. 
Blatchford,  9  65,  1899,  21. 

Boring  for  water  at  Hayes  New  Find, 
by  T.  Blatchford,  965,  1899,  23. 

Development  of  mining  in  Donnybrook, 
by  T.  Blatchford,  965,  1899,  34. 

Guide  to  the  principal  Kalgoorlie  mines, 
by  J.  W.  Broomhead,  London. 

Kalgoorlie  gold-mines,  by  Harrison  F. 
Bulman,  481,  xvii.  349. 

Position  and  prospects,  by  Trant  Cham- 
bers, Perth. 

Year  book  for  1898-99,  by  Malcolm  A. 
C.  Fraser,  Perth. 

Gtddfaltet  i  Kalgoorlie  (Kalgoorlie  gold- 
fields),  by  N.  Olof  Hoist,  Stockholm. 

Irwin  coal-field,  by  A.  Gibb  Maitland, 
272,  lxxx.  1134. 

Collie  coal-field,  by  A.  Gibb  Maitland, 
2  7  2,  lxxx.  1134. 

Water-boring,  by  A.  Gibb  Maitland, 
9  6  5,  bulletin  No.  4,   129. 

Participation  in  Universal  exhibition, 
1900,  by  Aymee  de  Marolles,  />< 
Monitntr  de  1900,  429. 

Report  of  the  department  of  mines, 
1898,  Official,  9  64. 

New  Caledonia. 
Nickel  mining,  Anon.,  319,  lxix.  735. 

New  Zealand. 

General. 
Coal-mining,  1898,  Anon.,  272,  lxxix. 
29. 


Cold-dredging,      Anon.,      317,      lxix. 

491. 
Quartz-mining,  Anon.,  690,  iv.  57. 
Report    on    coal-mines,    1898,    Anon., 

6  91,    1899,    C.-3B. 
Coal-mining,   by  H.   F.  Bulman,    27  2, 

lxxviii.  297,  347;    abs.  466,  cxxxix. 

413. 
Statement   by  the   minister  of   mines, 

1898,   by  A.  J.   Cadman,   6  91,   1899, 

C.-2. 
Origin  and  progress  of  gold-dredging, 

by     W.     H.      Cutten,      3  23,     xviii. 

697. 
Inspection  of  coal-mines,  by  J.  Hayes, 

6  91,  1900,  C.-3a. 
Mines  statement,  by  James  McGowan, 

6  91,  1900,  C.-2. 

North  Island. 
Waihi   Gold-mining  Company,   Anon., 

690,  iv.  112. 
Mining  development  at  Great  Barrier 

Island,  Anon.,  690,  iv.  207. 
South  Island. 
O.  P.  Q.  quartz-mine,  Waipori,  Otago, 

Anon.,  690,  iii.  142. 
New  Zealand  Coal  and  Oil  Company : 

works  at  Orepuki,  Anon.,   690,  iii. 

389. 
Gold-mining      in      south      Westland, 

Anon.,  690,  iv.  97. 
New  Zealand  Coal  and  Oil  Company : 

works  at  Orepuki,   by  Robert  Dun- 
lop,  690,  iv.  219. 
Longwood    gold-field,    by    W.    Green, 

169,  xvii.  125. 
Gold-dredging    in    Otago,    by    J.     E. 

Hyde,  691,   1899,  C.-3,  144. 

Philippine  Islands. 
Mining,  by  George  D.  Rice,  169,  xviii. 

806;   319,  lxx.  400,  490,  553,  698. 
Some  of  the  resources,   by  George  D. 

Rice,  319,  lxix.  435. 

Sumatra. 
Die  elektrische  kraftubertra  ungsan- 
lage  der  goldgrube  Redjang-Lebong, 
Sumatra  (electric  power  plant  of  the 
Redjang-Lebong  gold-mine),  by  W. 
Philippi,  430,  xxxvi.  841. 


3.  Prospecting  and  Boring  for  Minerals. 


Artesian-well    boring,    Anon.,    194,    i. 

15. 
Method  of  ascertaining  the  deflection 

of  bore-holes:  A.  F.  Cross  apparatus, 

Anon.,  194,  i.  119. 
Artesian-well   extracting   tool,    Anon., 

315,  lxxxix.  287. 
Applications  of  bore-holes   in   mining, 

Anon.,  319,  lxx.  699. 
Verifying  the  verticality  of  bore-holes, 

by—  Barillon,  861,  1899,  108;   abs. 

481,  xviii.  518. 


Cause  of  the  rise  in  the  price  of  carbon 
and  diamonds  for  industrial  pur- 
poses, by  Jacques  Baszanger,  194,  i. 
65. 

Prospect  ions  de  mines  et  travaux  de 
recherches  en  differents  pays  (pro- 
specting for  mines  and  minerals),  by 
—  Bel,  8  61,  1900,  221. 

Verticality  of  bore-holes,  by  Bennett 
H.  Brough,  194,  i.   13. 

Water  boring  on  the  coasts  of  Sweden, 
by  P.  A.  Craelius,  194,  i.  137. 
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Diamond  drilling  for  gold  and  other 
minerals,  by  <l.  A.  Denny,  London. 

Kin  dritld  jahrhundert  der  entwicke- 
lung  9er  tiefbohrtechnik  in  Galizien 
(deep  boring  in  Galizien  for  the 
third  of  a  century),  by  A.  Fauck, 
177,  lix.  240. 

Essai  Bur  la  perforation  mecanique 
dans  le  baesin  de  Charleroi  (mechani- 
cal boring),  by  Henri  Gliyscn,  155, 
xiii.  196;   794,  li.  267. 

Sur  lcs  eanx  salines  dee  Bondages  pro- 
fonds  (mineral  waters  from  deep 
borings),  by  J.  Gosselet.  877,  xxviii. 
54. 

Appliance  for  determining  the  dip  of 
strata  in  bore-holes,  by  Hermann 
Gothan,  194.  i.  8,  70. 

Die  tiefbohrkunst  als  wissenscbaft 
(deep-boring),  by  Hans  Hofer,  73  2, 
xlviii.  119. 

Artesian-well  boring,  by  C.  Isler,  194, 
i.  36. 

Determining  deflection  of  bore-holes, 
by  G.  C.  McFarlane.  319,  lxviii. 
341;    abs.   466,  exxxix.  412. 

The  deflection  of  drill  holes  in  deep  bor- 
ing, by  K.  Mackay-Heriot,  194,  i.  36. 

Geologist  and  deep  boring,  by  E. 
Mackay-Heriot,  19  4,  i.  123. 

Brief  sketch  of  a  century  of  deep  bor- 
ing, by  E.  C.  Mackay-Heriot,  19  4, 
i.  133. 


Greatest  depths  attained  in  mining 
and  boring,  and  the  results  accruing 
therefrom,  by  —  Naumann,  194,  i. 
60. 

Device  for  keeping  back  water  in  bore- 
holes,  by   Victor  Petit,  194,  i.  10. 

Progress  in  the  technology  of  deep 
boring,  by  Em.  Pizibilla.  194,  i. 
7(5. 

Boring  in  the  Australian  colonies,  by 
A.  L.  Ronaldson,  194,  i.  4. 

Physical  and  technical  researches  and 
experiences  in  boring  for  mineral 
springs,  by  Pr.  Sterner,  194,  i. 
7.">. 

Systematic  prospecting  connected  with 
the  discovery  of  the  Rose  lead,  Mon- 
tague, Nova  Scotia,  by  Geo.  W. 
Stuart,  64  2.  v.  23. 

Tiefbohrung  in  der  nahe  von  Ftfort 
bei  Mors,  Rheinland  (deep  boring  at 
Utfort),  by  —  Tecklenburg,  17  7,  lix. 
391. 

Cost  of  prospecting  by  drilling  in  the 
Joplin  district,  by  Harold  A.  Tit- 
comb,  319,  lxix.  405. 

Ueber  einige  neue  bohrsysteme  (new 
boring  method),  by  W.  Wolski,  73  2, 
xlviii.   611. 

Ueber  einige  aufnahme-  und  tiefbohr- 
ergebnisse  in  der  Danziger  gegend 
(boring  near  Danzig),  by  O.  Zeise, 
53  7,   xix.   II.   24. 


4.  Working  of  Minerals. 


a. — General. 
Economical    excavation.    Anon.,    319. 

lxix.   52. 
Tunnel    wager:     rapid     work,     Anon., 

319,   lxix.   112. 
Excavating    and    loading-machine    for 

transferring     ore     to     railway     cars, 

Anon.,    3  25,   September  20,    1900. 
Cheap    mining    and     milling,    Anon.. 

690.  iii.  252. 
Suggestions    for    the    development    ot 

mineral     prosjoects,     by     Wm.     M. 

Brewer,  203,  vii.  14. 
Text-book  en  ore  ami  stone   wining,  by 

C.  le  Neve  Foster,  London. 
Mining,     by    T.     C.     Keefer,  814,     v. 

appendix   to    proceedings. 
Mining  errors,  by  F.  Danvers  Power, 

245,  xviii.  316;   493,  lx.  601;   838. 

x.  297,  328. 

/;. — Stratified   Deposits. 
Nouvelle   methode   d 'exploration   de   la 

houille    (new     method     of    working 

coal),  Anon.,  404,  xxxvi.  104;   abs. 

489,  x.   No.  2.  1. 
Colliery  development,  Anon.,   838,   x. 

289. 
Mining    coal    at    the    face:     points    in 

regard    to    working    which    must    be 


carefully  considered  to  secure  econ- 
omy  and  safety,  by  J.  T.  Beard, 
62  5,  xx.  365. 

Working  of  coal-mines  under  sea,  also 
under  the  permian  feeder  of  water, 
in  the  county  of  Durham,  by  Thomas 
Bell.  272,  'lxxix.  829;  603.  xxvi. 
366. 

Problems  in  deep  coal-mining,  by  H. 
M.  Chance.  355,  cl.  152;  636',  iv. 
199. 

Coal-mining  by  mechanical  appliances, 
by  J.  W.  Chenhall,  4  6  6.  exxxix.  323. 

Pillar  drawing:  the  method  used  for 
taking  out  pillars  when  the  workings 
have  been  flushed  with  culm,  by  Jas. 
B.  Davis.  6  2  5,  xx.  289. 

Practical  remarks  on  ribs  and  rib- 
drawing,  by  W.  S.  Gresley,  319, 
lxx.  247. 

Working  twin-seams  of  coal,  by  W.  S. 
Gresley,  319,  lxix.  559,  589,  621. 

Coal-mining  methods  and  their  econ- 
omic bearing,  by  W.  S.  Greslev.  6  21. 
vii.  171. 

Rib-drawing  with  machines,  by  W.  S. 
Gresley,   62  5,  xxi.  82. 

Note  sur  l'emploi  du  beton  dans  les 
mines  (use  of  concrete  in  mining),  by 
Marcel  Habets,  15  5,  xiii.  91;    7  94", 
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1.    32;    abs.    272.    lxxix.    1141:    abs. 
625.  xxi.  254. 
Machine-mining  and  pick-mining  com- 
pared,   by    W.    D.    L.    Hardie,    481. 

xvii.  171. 
Method  of  working  thin  Beams,  by  — 
Havard-Duclos,  86i.  1899.  118;  abs. 

481.   xviii.   518. 
Conditions     d'exploitation     a     grande 

profondenr  (mining  at  great  depths), 
by  Joseph  Hrabak,  860.  xiv.  appen- 
dix, 135;  abs.  194.  i.  1  3.5:  abs.  274. 
xvi.  369;  abs.  493,  lx.  1 22-s ;  abs. 
638.  lxx.  :<;:$. 

Method  of  working  and  its  effect  upon 
the  over  and  underlying  strata,  by 
D.  Bowen  Jones,  8  9*1,  March,  1900, 
4. 

Labour  value  of  stone-work  in  coal- 
mines, by  William  Little.  636,  iv. 
60. 

Working  by  panels  and  intermediate 
stages  of  three  stopes  at  the  Com- 
mentry  collierv,  by  —  Martinet. 
2  7  2,  lxxix.  225. 

Erfalirungen  liber  abbaumethoden  mit 
berg  versatz  (methods  of  removing 
coal  and  packing),  by  Heinrich 
Muller,    73  2,    xlviii.    347. 

Conditions  d'exploitation  a  grande 
profondenr  (mining  at  great  depths). 
by  Leon  Poussigue,  860.  xiv.  ap- 
pendix, 193;  abs.  272.  lxxix.  1222; 
lxxx.  32,  910;  abs.  319,  lxxi.  304: 
abs.  493,  lxi.  209;  Ixii.  659;  abs. 
63  6,  iv.  176;  v.  114;  abs.  83  8, 
xi.  7. 

Les  conditions  d'exploitation  a  grande 
profondeur  en  Belgique  (deep  min- 
ing in  Belgium),  by  Simon  Stassart, 
800.  xiv.  appendix.  375;  abs.  274, 
xvi.  318;  abs.  493,  lx.  1228;  abs. 
638,    lxx.    7fi4. 

Principles  of  working  coal  by  longwall 
and  advantages  of  the  Barry  system, 
by  James  Tinsley.  654.  iv.  27. 

Methods    of   working   in   fiery    brown- 
coal  seams,  bv  H.  Winklehncr.  272 
lxxix.  162. 

'•. — Un8tratified   1><  posits. 
Stoping  with  machine  drills,  by  B.  L. 
Thane,    122,    California    mini's   and 
minerals,  219;  xxix.  770. 

d. — Dredging  a/"/  Hydraulic  Minim;. 
Dredging    in     Victoria :     Castlemaine 

district,  Anon.,  169.  xvii.  174. 
Hydraulic    gravel    elevators.    Cariboo 

gold-fields.  British  Columbia,  Anon., 

169.  xviii.  659. 
Dredging  in  Queensland.   Anon..   169. 

xviii.  793. 
Hammond     roller    gold-dredge,     cape 

Nome,  Alaska,  Anon..  319,  lxix.  623. 
Dredging  on   the   west   coast   of   New 


Zealand :     suggestions    as    to    other 

methods    of    winning    gold,    Anon., 

6  90,  iii.  469. 
Starting  of  the  Gold  Queen  dredge  at 

Roxburgh,     New     Zealand,     Anon., 

690.   iii.    I7l. 
Improved    dredging    and    gold-saving 

appliances:      O'Brien      and      party's 

dredge.  Anon.,  6ao,  iv.  114. 
Gold7dredging,  Anon..  691.  1900.  C.-3, 

10,    99,    103. 

Priestman   dredge.    Anon.,    691,    1900, 

C.-3,    15. 
Dredges   and   dredge-mining,    Queens- 
land, Anon.,  767,  i.  281,  285. 
History  of  dredging  in  New  Zealand, 

Anon.,   7  67.   i.  283. 
California  hydraulic  mining  under  the 

Caminetti  Act.  Anon.,  842,  supple- 
ment, 1.  20527. 
Hydraulic    mining    and    dredging    in 

the    southern    colonies,    by    Charles 

Armstrong.    7  65,   1899,  196. 
Successful  working  of  cement-gravels, 

by  G.   E.   Bailey,    63  2,  October  27, 

L900. 
Evans    hydraulic    gravel    elevator,    by 

Thomas  J.  Barbour,  12  2,  California 

mines  and  minerals,  434. 
Centrifugal-pump    sluicing,    by    A.    J. 

Bensusan,  245,  xix.  224;    690,  iii. 

395. 
Auriferous    Otago :     our    dredge*    and 

what     they    are    doing,     by    Joseph 

Braithwaite,  Dunedin. 
Deep     alluvial     mining,     by     D.     H. 

Browne,  169,  xviii.  732. 
Dredging :  its  present  and  future  out- 
look,   bv    —    Crookston,    691,    1899, 

C.-3,   145. 
Dredging    as    a    profitable    means    of 

working    alluvial    auriferous    drifts, 

by  W.   H.   Cutten,    691,    1899.   C.-3. 

Tin. 
Practical  notes  mi  hydraulic  mining,  by 

George  H.  Evans,  San  Francisco. 
Notes  on  hydraulic  mining,  by  George 

H.  Evans,  6  2  5,  xxi.  202. 
Gold-dredging     in     Southland,     New 

Zealand,  by  —  Gore,  690,  iii.  470. 
Gold-dredging    in    Otago    and    South- 
land, New  Zealand,  by  E.  R.  Green. 

6  90,  iv.  82. 
Spoon   and    grab    dredges,    by    J.    W. 

Jaffray,  245.  xix.  227. 
Priestman   dredge,   by  J.   W.   Jaffrav, 

8  91,    1900,   C.-3,   45. 
How  to  open  up  a  gold-mine,  by  S.  A. 

Josephi,  838,  x.  374;   625,  xx.  291. 
Catching  black  sand,  bv  John  D.  King, 

690,  iv.  160. 
Placer  mining  notes  and  wrinkles,  \  y 

Arthur  Lakes.    625.   xxi.    1  to. 
Hydraulic  sluicing  in  the  Collingwood 

district .    New    Zealand,     by    H.     F, 

Logan.  6  90,  iii.  269. 
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Hydraulic  minim/,  by  C.  C.  Longridge, 

London. 
Drcdging-maehines  for  gold,  by  C.  C. 

Longridge,    317,    lxvii.    503;     abs. 

466,   cxxxix.    106. 
Separation  of  dredged  gold,  by  C.  C. 

Longridge,     317,     lxvii.    642;     abs. 

466,  cxxxix.  405. 
Ridland  pneumatic  rock-scraper,  by  J. 

A.  Miller,  690,  iv.  158. 
Gold-dredging  in  New  Zealand,  by  P. 

G.  Morgan,  319,  lxx.  128,  161,  190. 
Testing  flat-placer  deposits,  by  Eobert 

Nye,  319,  lxx.  37. 
Gold-dredging  in  New  Zealand,  by  A. 

C.    Perkins,    169,    xviii.    731;     638, 

lxx.  1596;    690,  iv.  155. 
Notes  on  gold-dredging,  by  J.  W.  H. 

Piper,    16  9,    xvii.    426;     2  03,    vii. 

304;    245,  xix.  226. 
Gold-dredging    in    New    Zealand    and 

New    South    Wales,    by    J.    W.    H. 

Piper,  690,  iii.  429. 
Gold-dredging:    the   conditions   which 

it  is  necessary  for  a  dredge  to  fulfil 


in  order  to  operate  successfully,  by 
Pi.  H.  Postlethwaite,  625,  xx.  341. 

How  to  make  gold-dredging  pay.  by 
A.  W.  Robinson,  249,  xviii.  480. 

Gold-dredging  in  New  Zealand,  Vic- 
toria and  New  South  Wales,  by 
George  Robsou,   690,  iii.  229. 

Dredging  for  gold :  operations  of 
dredges  in  the  west,  by  W.  S.  Rus- 
sell, 625,  xxi.  196. 

Efficiency  of  gold-saving  appliances  on 
dredges,  by  J.  P.  Smith,  690,  iv. 
173. 

Gold-saving  on  dredges,  by  J.  P. 
Smith,  6  91,  1900,  C.-3,  47. 

Gold-dredging  in  Borneo,  by  —  Toby, 
169,  xvii.  245. 

Gold-dredging  in  America,  by  Theo. 
F.  van  Wagenen,  632,  January, 
1900;    690,  iii.  355. 

Gold-dredging  in  British  Columbia, 
by  R.  Luid  Watson,  203,  vii.  457; 
625,  xxi.  9. 

Hydraulic  and  placer-mining,  by  E.  B. 
Wilson,  New'  York. 


5.  Drilling,   Boring  Machines,  Cutting  Machines,  Tools,  etc. 


a. — Boring. 
Appliance  for  clearing  out  detritus  in 

bore-holes,  Anon.,  194,  i.  8. 
Appliance  for  compensating  the  weight 

of  boring  rods,  Anon.,  194,  i.  9. 
Boring  crane,  Anon.,  194,  i.  9. 
Stefka  fishing  tool,  Anon.,  194,  i.  10. 
Metallic   tubing   for   rock  drill   work, 

Anon.,  194,  i.  11. 
Report  of  International  Committee  on 

a  standard  screw-gauge  for  [boring] 

casings,  Anon.,  194,  i.  71. 
Free-fall    boring    instrument,    Anon., 

194,   i.  83. 
Development  of  boring,  Anon.,  194,  i. 

89. 
Eccentric      gear      for      drilling-plant 

driven     without     a     walking-beam  : 

Emil  Bieske,  Anon.,  194,  i.  138. 
Device  for  adjusting  the  tension  of  the 

drilling  cable;  J.  Vogt,  Anon..  19  4. 

i.  140. 
Appliance    for   lowering    boring    rods, 

Anon.,  194,  i.  148. 
Combined    eccentric    boring    bit    and 

under-reamer :    Josef    Vogt,    Anon., 

194,  i.  149. 
Osborne    borer    [for    artesian    wells], 

Anon.,  194,  i.  192;   690,  iv.  118. 
Boring  and  shift-boring  plant  at  the 

Paris  exhibition,  Anon.,   272,  lxxx. 

188. 
Elastic    suspension    for   drilling    rods, 

Anon.,   319,   lxx.   732. 
Pince  d'extraction  pour  puits  artesien 

(boring     tool     for     artesian     wells), 

Anon.,  404,  xxxvii.  43. 
State  drilling  for  minerals  in  Missouri, 


by  James  A.  Gallagher,  319,  lxix. 
196. 

Diamond  drilling  machines,  by  H.  M. 
Lane,  625,  xx.  241. 

North  American  mining  machinery, 
by  A.  N.  Mitinkoff,  868,  1899,  No. 
9,  1. 

Influence  of  elastic  suspension  on  the 
efficiency  of  drilling  plant,  by  Victor 
Petit,  194,  i.  82. 

Diepboringen  naar  Steenkool,  petro- 
leum enz.  (deep  boring  for  coal,  pet- 
roleum, etc.),  by  —  Steen,  542, 
1899-1900,  i.  and  ii.    19. 

Friction  coupling  for  boring  plant,  by 
Waclaw  Wolski,  194,  i.  66. 

Ueber  einige  neue  bohrsysteme  (new 
system  of  boring),  by  W.  Wolski, 
430,  xxxvi.  909;  abs.  194,  i.  106. 

b. — Cutting  Machines. 

Jacob  percussion  hand-drill  for  coal- 
cutting,  Anon.,  194,  i.  90. 

Difficulties  of  electric  coal-cutting  in 
Cape  Colony,  Anon.,  2  7  2,  lxxx.  479. 

Jeffrey  electric  or  air-power  heading 
machine  for  thin  seams,  Anon.,  274, 
xvi.  26;    6  2  5,  xx.  324. 

Collieries  using  coal-cutters,  Anon., 
493,  lx.  791. 

Schramarbeit:  Garforth'sche  schram- 
maschine  (undercutting  by  machin- 
ery), Anon.,  989,  xlviii.  B.  104; 
abs.  891,  December,  1900,  29. 

Les  haveuses  mecaniques  dans  les 
houilleres  des  Etats-Unis  (coal-cut- 
ting machinery  in  U.S.A.),  by  A. 
Bachellery,      860,      xiv.      appendix, 
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1129;  abs.  27  2,  lxxx.  858;  abs.  4  93, 
lxi.  22. 

Lee  longwall  mining-machine,  by  H. 
Foster  Bain,  12  2,  xxix.  474. 

Coal-cutting  by  machinery,  by  J.  Bate- 
man,  207,  xxii.  52;    838,  x.  292. 

Mechanical  methods  of  coal-mining, 
by  William  Blakemore,  27  2,  lxxix. 
1224. 

Exploitation  mecanique  dans  les 
houilleres  des  Etats-Unia  (mechanical 
working  of  coal,  U.S.A.),  by  A.  de. 
Gennes,  141,  xviii.  217. 

L'abatage  mecanique  de  la  houille 
aux  Etats-Unia  (mechanical  coal- 
cutting  in  U.S.A.),  by  A.  de  Gennes, 
8  65,   1900,  i.  338. 

Mechanical  methods  of  mining  coal,  by 
W.   S.  Gresley,  27  2,  lxxx.  190. 

Percussion  hand-machine  for  coal-cut- 
ting, by  W.  Jacob,  272,  lxxix.  451. 

North  American  mining  machinery, 
by  A.  N.  Mitinkoff.  8  68,  1899,  No. 
9,  1. 

Coal-cutting  machinery  in  use  at  Fox- 
held  colliery,  by  Benaiah  Parker, 
481,  xvii.  238. 

Coal-cutting  machinery,  by  Edward 
W.  Parker,  12  2,  xxix.  405. 

American  coal  mined  bv  machine,  1898, 
by  E.  W.  Parker,  941,  1898-9,  part 
vi.   342. 

Electrical  coal-mining  machines,  by 
Frank  C.  Perkins,  84  2,  lxxxii.  389. 

Mining  machines  in  Pennsylvania,  by 
James  E.  Eoderick,  2  7  2,  lxxx.  1040. 

Opening  out  of  coal  royalties  by 
machinery,  by  F.  C.  Swallow,  207, 
xxiii.  57. 

Electricity  in  mining,  by  Sydney  F. 
Walker,  3  43,  iii.  560. 

Ueber  die  verwendung  der  Ingersoll- 
schrammaschine  (Ingersoll  coal- 
cutting  machine),  by  J.  Wazlavik 
and  C.  Zalmain,  73  2,  xlviii.  587. 

c. — Drilling. 
Jones  drill  for  hard  rock,  Anon.,  194, 

i.  17. 
Stop-valve  for  air-pipes  of  pneumatic 

rock-drills,  Anon.,  194,  i.  37. 
Machines    for    sharpening    rock-drills, 

Anon.,  194,  i.  44. 
Engel  borer  for  use  in  coal-seams  and 

other  mild  rock,  Anon.,  194,  i.  88. 
Arnold    Koepe    three-speed    rock-drill, 

Anon.,  194,  i.  95. 
Rock-drills  for  mining  and  quarrying 

at  Paris  exhibition,   Anon.,   194,   i. 

103. 
Gardner     electric     rock-drill,     Anon., 

194,  i.  130. 
Gas-engine     rock-drill,     Anon.,     27  2, 

lxxix.  1079. 
Elmore  hand   rock-drill,   Anon.,    27  2, 

lxxx.  82;    319,  lxix.   773. 


Nancy  electric  rock-drill,  Anon.,  315, 
xc.  562. 

New  era  electric  drill,  Anon.,  319, 
lxix.   741. 

Bullock  diamond  drills  at  the  Paris 
exhibition,  Anon.,  319,  lxx.  642. 

Yerbesserungen  der  Heiseschcn  hand- 
bohrmaschine  (Heise  hand-boring 
machine),  Anon.,  430,  xxxvi.  284. 

Quick  drill  -  sharpening  machine, 
Anon.,  4  93,   lx.   791. 

Vertical  boilers  on  tram-wheels  for  use 
in  iron-mines,  Anon.,  493,  lxi.  1101. 

Streckenforderung  mit  maschinen  (ad- 
vancing galleries  by  machinery), 
Anon.,    73  2,   xlviii.   373. 

Aplicaciones  de  la  electricidad  en  las 
minas :  perforadoras  electricas  para 
minas  (electric  borers),  Anon.,  78  6, 
li.  294. 

Den  Brandtske  boremaskine  (Brandt 
boring  machine),  anon.,  9  2  2,  xviii. 
645. 

Stodboremaskine  (Stod  boring  mach- 
ine), Anon.,  9  2  2,  xviii.  647. 

Handbohrarbeit  (hand-boring  machine 
experiments),  Anon.,  989,  xlviii.  B. 
104. 

Boring  shot-holes  in  coal  by  electric- 
ity, by  Thomas  Boydell,  636,  iv. 
182. 

Machine  mine  rock-drills  on  the  Pacific 
coast,  by  A.  E.  Chodzko,  63  2,  Octo- 
ber 13,   1900. 

Ueber  eine  neue  elektrische  gesteins- 
bohr-maschine  (electric  rock-drill), 
by  R.  Classen,  430,  xxxvi.  989. 

Note  sur  la  jDerforatrice  electrique 
Dulait-Forget  (Dulait-Forget  electric 
borer),  by  —  Cuvelette,  8  60,  xiv. 
161. 

Der  ortsbetrieb  mit  den  elektrisch 
angetriebenen  kurbelstofshohrma- 
schinen,  patent  Siemens  und  Halskc, 
auf  der  Konigl.  steinkohlengrube 
Altenwald  bei  Saarbriicken,  und 
seine  ergebnisse  im  vergleich  mit 
denjenigen  bei  anderen  bohr- 
maschinen-systemen  (electric  percus- 
sion drill  in  practical  mining  work), 
by  —  Glinz,  9  8  9,  xlviii.  B.  464; 
abs.  19  4,  i.  135. 

Automatic  stroke  adjustment  for  per- 
cussion drills:  H.  Lapp,  Anon.,  194, 
i.  18. 

Ueber  eine  neue  elektrische  gesteins- 
bohr-maschine  (electric  rock-drill), 
by  W.  Meissner,  430,  xxxvi.  1077. 

Gas-engine  and  rock-drilling,  by  — 
Powell,  194,  i.  53. 

Improved  rock-drill  fastening,  by  Geo. 
W.  Ritter,  625,  xxi.  237. 

Charbonnage  de  Marcinelle-Nord : 
emploi  de  la  perforatrice  Brandt 
(use  of  the  Brandt  borer),  by  J. 
Smeysters,  143,  v.  476. 
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A      Denver      electric      rock-drill,      by 
Thomas  Tonge,  63  8,  lxx.  1598. 

d.— Tools. 

New    wedge    for    coal-get  ling.    Anon., 

27  2,   lxxix.  654. 
JefErev      machine      tor     excavating     or 


loading     ore,     Anon.,      272,      lxxx. 

loll. 
Hay  and  Voiseux  coal-wedge,   Anon., 

319, lxix.  503. 
Excavating   and   loading   machine   for 

transferring  ore  to  railway  wagons, 

Anon.,  493,  lxi.  G7(j. 


6.    Blasting,  Explosives,  Fuze,   Stemming,  etc. 


a. — General. 

Explosives  in  mining,  Anon.,  16  9, 
xviii.  387. 

Detonation  of  high  explosives,  Anon., 
262,  xxvi.  235. 

British  and  American  explosives  a 
comparison,  Anon.,  27  2,  lxxix.  788. 

Storage  of  mining  explosives :  maga- 
zines and  their  advantages,  Anon., 
272,  lxxx.  1129. 

Notes  on  high  explosives,  Anon.,  4  93, 
lxi.  730. 

Storage  of  explosives,  Act  of  1875, 
Anon.,  545,  ii.  30. 

New  explosives  (pitite  and  stowmarket 
gelignite)  in  coal-mines  order, 
Anon.,  63  6,  iv.  127. 

Empleo  de  los  explosivos  en  las  minas  : 
examen  de  los  recientemente  invent- 
ados,  y  condiciones  practicas  de  su 
aplicacion  (use  of  explosives  in 
mines),  Anon.,  786,  li.  267. 

Use  of  safety  explosives  in  fiery  mines, 
by  L.  Aguillon,  27  2,  lxxix.  832. 

Experimental  researches  on  new  ex- 
plosives, by  U.  Alvisi,  27  2,  lxxix. 
934. 

Photographic  flame-tests  of  explosives, 
by  James  Ashworth,  2  74,  xvi.  262. 

Experience  with  high  explosives  in 
Durham  district,  by  B.  Donald  Bain, 
631,  1899,  No.  4;  abs.  493,  lx.  978. 

Nouveau  mode  de  chargement  des 
pondres  de  chasse  (method  of  charg- 
ing hunting-powders),  by  —  Barral, 
617,  x.  261. 

Blasting  with  high  explosives,  by 
Harold  Bonser,  493,  lx.  165. 

Modern  explosives,  by  J.  S.  S.  Brame. 
666,  lxi.  548;  842.  supplement, 
xlix.  20369. 

L'etablissement  des  dynamitieres  (ex- 
plosive magazines  in  mines),  by  H. 
le  Chatelier,  8  60,  xiv.  appendix,  17; 
abs.  272,  lxxx.  1097;  abs.  319,  lxx. 
6;  abs.  493,  lx.  1175;  abs.  638, 
lxx.   763. 

Reports  to  H.M.  inspector  of  explosives 
on  the  working  of  the  Home  Office 
testing-station,  'lS9?  and  1898,  by  A. 
Cooper-Key,  London,  1899. 

Blasting  of  rock  in  mine*,  quarries, 
tunnels,  etc.,  by  Albert  W.  Daw  and 
Z.  W.  Daw,  London. 

Emploi  des  explosifs  de  snrete  dans  les 
mines    de    combustibles    Franchises 


(safety-explosives  in  French  mines), 
by  —  Delafond,  860,  xiv.  appendix, 
1;  abs.  272,  lxxix.  1236;  abs.  319, 
lxx.  6;  abs.  493,  lx.  1175;  abs.  638, 
lxx.  763. 

Emploi  des  explosifs  dans  les  mines  de 
houille  de  Belgique  pendant  l'annee 
1899 :  statistique  comparative  (use 
of  explosives  in  Belgian  coal-mines, 
1899),  by  Lucien  Denoel  and  Victor 
Watteyne,   143,    v.   659. 

Les  explosifs  dans  les  mines  de  houille 
de  Belgique  (explosives  in  Belgian 
collieries),  by  Lucien  Denoel  and 
Victor  Watteyne,  8  60,  xiv.  appen- 
dix, 59;  abs.  27  2,  lxxix.  10;  abs. 
319,  lxx.  6;   abs.   732,   xlviii.  473. 

Notes  on  safety  explosives,  by  Oscar 
Guttmann,  883,  1900,  106. 

Investigation  of  the  flame  of  explo- 
sives, by  Andrew  Hargreaves,  2  74, 
xvi.  560. 

Ueber  den  sprengstoffverbrauch  auf 
den  steinkohlengruben  des  ober- 
gamtsbezirks  Dortmund,  1898  (con- 
sumption of  explosives  in  Dortmund 
collieries),  by  H.  Heise,  43  0,  xxxv. 
697;  abs.  466,  cxli.  378;  abs.  481, 
xviii.   523. 

Zur  theorie  der  sicherheitssprengstoffe 
(theory  of  safety  explosives),  by  H. 
Heise,  430,  xxxv.  733;  xxxvi.  265; 
abs.   481,  xviii.  521. 

Die  auf  dem  internationalen  kongress 
fur  bergbau  und  hiittenwesen  zu 
Paris  gehaltenen  vortrage  iiber 
sicherheitssprengstoffe  (safety-explo- 
sives at  the  Paris  exhibition),  by  H. 
Heise,  430,  xxxvi.  713. 

Accidents  in  mines  arising  from  the 
use  of  high  explosives,  and  how  to 
prevent  them,  by  W.  H.  Hepple- 
white,  2  74,  xvi.  544. 

Selbstthatiger  abschluss  fur  unterird- 
ische  sprengmittelmagazine  (auto- 
matic door  for  underground  ex- 
plosives stores),  by  Jaroslav  Jicin- 
sky,  73  2,  xlviii.  345;  abs.  2  7  2, 
lxxx.  119. 

Manual  of  explosives:  guide  for  the 
use  a f  utiiier*  and  quarripnen,  by 
Courtenay  De  Kalb,  Toronto, 
Ontario. 

Testing  of  explosives  for  mining  pur- 
poses, by  M.  B.  Lloyd,  27  2,  lxxx. 
116. 
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Shot-firing  in  mines,  by  ('.  H.  McCale, 

83  8.  xi.  78. 
Researches  on   modern   explosives,    by 
\V.    Manial)    and    E.    Ristori,    819, 
lxvi.  221. 
Guide  bunk  in  tht    explosives  act,    1875, 
and    tn    ilf     orders    in    council    and 
orders  of  the  secretary  of  state  modi 
under  that  act,  with  remarks  upon  the 
explosives  substances  act,  1888,  for  the 
ust     of    local    authorities    and    their 
officers,      by      Sir      Vivian      Dering 
Majendie,    London. 
Arbeitsleistung    der    sprengstoffe    und 
deren  wirkungsgesetze  (efficiency  of 
explosives),  by  Rudolf  Mewes,   28  9, 
cccxv.  331. 
Application   of  explosives,   by  Charles 

E.  Munroe,  7  5  7,  January,  1900. 
Explosives,  by  Sir  Andrew  Noble,  27  2. 

lxxx.   1298;    69  7,  December  17,  5. 
Modern     explosives,     by    Sir    Andrew 

Noole,  339,  Ixxi.  139. 
Statutory   rules  and  orders,    WOO,   X". 
260,    explosvoes    in    coal-mines   order, 
April  7,   19oo,  London. 
Statutory  rules  ami  orders,   19oo,   No. 
696,    explosives    in    coal-mines   order, 
September  24th,   WOO,  London. 
Explosvoes   in    coal-mines:    special  test, 
memorandum  by  the  Secretary  of  State. 
Twenty-fourth  annual  report  nf  II. M. 

inspectors  nf  explosives,  1S99,  341. 
Commission  des  substances  explosives  : 
•  etude  des  conditions  d'etablissement 
des  dynamitieres  souterraines :    rap- 
port sur  les  experiences  de  Blanzy 
du     7     Aout,      1897:      dynamitieres 
superficielles     (dynamite     magazines 
in  mines),  Official,   617,  ix.  7;    abs. 
27  2,  lxxix.  273. 
Commission  des  substances  explosives  : 
etude  des  conditions  d'etablissement 
des  dynamitieres   souterraines :    rap- 
port  sur   les   experiences   de   Blanzy 
du    6    Juillet.    1898:     petits    depots 
souterrains   de   dynamite   (dynamite 
magazines   in   mines),    Official,    617, 
x.   7;    abs.   481,  xviii.  524. 
Commission  des  substances  explosives: 
L'ompte  rendu   des  travaux   pendant 
I'annee    1898    (report    of   the    explo- 
sives    commission,     1898),     Official, 
617,  x.  17. 
Safety   explosives,   by   Wm.   Jas.    Ors- 

man,  481,  xvii.  59. 
Further  notes  on  safety  explosives,  by    , 

W.  J.  Orsman,  481,  xvii.  373. 
Safety  of  modern  mining  explosives, 
with  special  reference  to  methods  of 
testing,  by  L.  T.  O'Shea,  481,  xvii. 
189. 
Zur  frage  der  unterirdischen  spreng- 
stoffmagazine  (underground  maga- 
zines for  explosives),  bv  Franz  Pos- 
pisil,  7  3  2,  xlviii.  133,  156. 


Ueber  die  verweudung  der  sicherheits- 
sprengstoffe    in    schlagwettergruben 

(safety  explosives  in  fiery  mines),  by 
M.  Przyborski,  177,   lix.  357,  372. 

Die  versuchsstrecke  auf  der  steinkohl- 
engrube  Maria,  bei  Hongen,  im 
bergreviere  Aachen  (experimental 
explosives  gallery,  Maria  colliery, 
Aachen),  by  —  Sarter,  430,  xxxv. 
561;    abs.    481.   xviii.    519. 

A  new  "  permitted  "  gunpowder,  by 
Donald  M.  D.  Stuart,  272,  lxxix. 
126. 

Photographic  flame-testa  of  explosives, 
by  Donald  M.  D.  Stuart,  2  74,  xvi. 
208. 

Etude  sur  le  role  des  discontinuity 
dans  les  phenomenes  de  propagation 
(character  of  the  discontinuity  of 
propagation  of  explosives),  by  ■ — 
Vieille,  617,  x.  177. 

Priifung  von  sicherheitssprengstoffen 
in  England  (testing  of  safety  ex- 
plosives in  England),  by  W.  Wlas- 
chiitz,  7  3  2,  xlviii.  338. 

b. — Explosives,  t  tc. 

Liquid  air,  Anon.,  169,  xvii.  2. 
Ein    neues    sprengpulver    fiir    schlag- 
wettergruben   (new    blasting-powder 
for  fiery  mines).  Anon.,  17  7,  lix.  455. 

Liquid  air  for  blasting,  Anon.,  2  7  9, 
iv.  860. 

Story  of  smokeless  powder,  Anon., 
3  43,  ii.  325. 

Accidents  survenus  par  suite  d'explo- 
sion  tardive  de  cartouches  de  gris- 
ounite :  commission  du  grisou, 
France  (delayed  ignition  of  grisou- 
nite).  Anon.,  617,  x.  43. 

Smokeless  powder,  by  H.  C.  Aspin- 
wall,   883,   1900,  315. 

Explosion  nf  carbo-gelatine  at  the  fac- 
tory  nf  tin  Cotton  Powder  Company, 
Li  mi  tifl.  Ma;/  5th,  1S99,  report  No. 
exxxiii.,  by  A.  Ford,  London,  1899. 

Ignition  <>f  cordite  in  tin-  blending  and 
packing  house  <>f  tin-  factory  of 
Kynoch,  Limited,  June  8th,  1S99,  re- 
port No.  exxxiv.,  by  A.  Ford,  Lon- 
don,  1899. 

La  dinamita  (dynamite),  by  Alberto 
Hermann,  853,  xii.  193. 

Vergleichende  sprengversuche  mit 
dynammon  Nr.  I.,  und  comprimirten 
sprengpulverpatronen  (blasting-tests 
of  dynammon  Xo.  1  and  compressed 
blasting-powder),  by  S.  Heyda,  73  2, 
xlviii.   269;    abs.    495.   lviii.  473. 

Explosion  of  gunpowder  mi  tin  works 
of  the  New  Admiralty  harbour  at 
East  Cliff,  near  Dover,  January  l.'/th, 
19oo,  report  No.  exxxvii.,  by  M.  B. 
Lloyd,  London. 

Explosion  nf  a  press-house  at  the  gun- 
powder   factory    of    Messrs.    F.    ('. 
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Dickson    and    Company,    May   $6th, 

19(H),  report  No.  cxxxviii.,  by  M.  B. 
Lloyd,  London. 

Liquid  air  for  blasting  purposes,  by 
—  Mason.  63  6,  iv.  90. 

Commission  du  grisou  :   rapport  sur  les 

1  experiences  relatives  a  la  detonation 
des  grisounites  favier  (detonation  of 
grisounite-favier),  by  E.  Sarreau, 
141,  xv.  232;  617,  x.  49;  abs.  481, 
xviii.   521. 

Explosion  of  blasting  gelatine  in  a  mix- 
ing-hbuse  of  the  factory  of  the 
National  Explosives  Company, 
Limited,  Oetober  19th,  1S99,  report 
No.  cxxxvi.,  by  J.  H.  Thomson, 
London,   1899.    " 

Explosion  of  picric  acid  at  the  factory 
of  Messrs.  Head,  Holliday  d-  Sons, 
Limited,  May  80th,  1900,  report  No. 
cxxxix.,  by  J.  H.  Thomson,  London. 

c. — Euze,  etc. 
Miners'    safety    fuse-matches,    Anon., 

153,  viii.  43. 
Safety  of  the  Bickford  patent  fuse  and 

lighter :    important    prosecution    by 

the    procurator-fiscal,    Anon.,    153, 

viii.  58. 
Methods  of  priming  and  firing  mine- 
shots,  Anon.,  27  2,  lxxix.  164. 
Uses  and  action  of  fuzes,  Anon.,  545, 

i.  56. 
Meinhard    schussanziinder    (Meinhard 

shot-firer),  Anon.,   73  2,  xlviii.  197; 

abs.   2  7  2,  lxxix.  736. 
Williamson    waterproof   detonator   for 

mines,  Anon.,  84  2,  lxxxii.  330. 
Electric  blasting,  by  A.  Selwyn  Brown, 

169,  xviii.  163. 


Noiivel  allium  tir  de  surete :  systeinc 
Davey,  Bickford,  Smith  et  Cie. 
(Davey-Bickford-Smith  safety  shot- 
igniter),  by  G.  Chesneau,  141,  xiv. 
567  ;    4  81,  "xvii.  269. 

Safety-shot  igniter:  device  by  which  a 
fuse  may  be  safely  fired  in  a  gassy 
mine,  by  G.  Chesneau,  625,  xx.  539. 

Explosion  of  percussion  caps  at  the  fac- 
tory  of  the  Birmingham  Metal  and 
Munition*  Company,  Limited,  April 
Ilth,  1899,  report  No.  exxxii.,  by  A. 
Cooper-Key,  London,  1899 

Fire  at  the  fuze  works  of  Messrs.  Win. 
lie, melt,  ,Son.<  d-  Co.,  July  2nd,  1900, 
report  No.  cxl.,  by  A.  Cooper-Key, 
London. 

Two  jnreiission-cap  composition  ex- 
plus  ion*  at  the  ammunition  factory  of 
Eley  brother*,  July  24th,  1900,  re- 
port No.  cxli.,  by  A.  Cooper-Key, 
London. 

Fortschritte  auf  dem  gebiete  der  elek- 
trischen  zundung  von  sprengschiissen 
(incandescent  shot-firer),  by  — 
Heise,  430,  xxxv.  437;  abs.  481, 
xviii.  522. 

Aceumulator-minenziindung  (ignition 
of  mining  shots  by  accumulators),  by 
Johann  von  Lauer,  73  2,  xlviii.  537; 
abs.  3  23,  xx.  450. 

Funkeninductions-minenzundung  (fir- 
ing blasting  charges  by  induction 
sparks),  by  Johann  von  Lauer,  7  3  2, 
xlviii.  641;    abs.   272,  Ixxx.  1364. 

Blasting  by  electricity,  by  Claude  H. 
Smith,  169,  xvii.  254;  4  64,  xxviii. 
4;    63  6,  iv.  89. 

d. — Stemming,  etc. 


7.  Shaft  Sinking,  Tunnelling,  etc. 


Entre prise  generale  de  foncage  de  puits  : 
etudes  et  travaux  de  mines  (sinking  of 
pits),   Anon.,   Paris. 

Note  relative  au  tableau  expose  par  la 
Sociefe  Nouvelle  de  Chdrbonnages  des 
Bouches-du-Iihone  et  representaht  la 
galerie  souferraine  qu'elle  execute, 
pour  relier  sa  concession  de  lignite  de- 
Gardanne  a  la  mer,  pres  Marseille 
(drift  from  the  sea  to  Gardanne), 
Anon.,  Marseille,   1900. 

Balmain  (Sydney)  colliery  accident, 
Anon.,  169,  xvii.  282. 

Boring  work  on  the  Simplon  tunnel, 
Anon.,  194,  i.  6. 

Shaft-sinking  by  the  Gebhard-Koenig 
congelation  process  in  Limburg, 
Holland,  Anon.,  194,  i.  81. 

Boring  a  shaft  for  the  Wallmont  salt- 
works by  the  Kind-Chaudron  system, 
Anon.,  194,  i.  85. 

Tunnelling  by  compressed  air,  Anon., 
194,  i.  109. 


Foncage  des  puits  avec  chemisage  en 
beton  arme  (lining  shafts  with  con- 
crete), Anon.,  404,  xxxvii.  154. 

Forage  et  muraillement  simultanes 
d'un  puits  aux  mines  de  la  Bouble 
(simultaneous  sinking  and  walling 
of  shafts  at  the  Bouble  mines), 
Anon.,  404,  xxxvii.  291. 

Das  abteufen  des  schachtes  II.  der 
zeche  Osterfield  im  Deckgebirge  (fur- 
ther sinking  of  shaft  II.  of  the  Oster- 
feld  mine),  Anon.,  430,  xxxvi.  168. 

Elektrisch  angetriebene  maschinen 
beim  abteufen  des  schachtes  Rhein- 
elbe  II.,  der  zeche  Vereinigte  Rhein- 
elbe  und  Alma  (electrically-driven 
machinery  used  in  sinking  a  shaft 
at  the  Rheinelbe  and  Alma  mine, 
Germany),  Anon.,  430,  xxxvi.  305. 

McCulloch's  frame  for  sinking  round 
shafts,  Anon.,  4  93,  lx.  751. 

Hook  for  repairing  belts,  Anon.,  493, 
lxi.  731. 
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Deepening  No  2  shaft  of  the  Rhein- 
elbe  ;ind  Alma  colliery,  Anon..  493, 
lxi.  941. 

Tunnelling  in  Colorado,  Anon.,  62  5, 
xx.   547. 

Methods  of  shaft  timbering.  Anon.. 
625,   xxi.   138. 

Ueber  neuerungen  beim  Kind-Chaud- 
ronschen  abteufverfahren  (improve- 
ment in  the  Kind-Chaudron  shaft- 
sinking  apparatus),  Anon.,  732, 
xlviii.  96. 

Empleo  del  conereto  o  betun  en  las 
fortihcaciones  de  minas  (use  of  con- 
crete or  cement  in  mine  workings), 
Anon.,   85  3,  xii.   157. 

Driving  of  a  stone-drift  at  the  West 
Wylam  collieries,  oy  Sidney  Bates, 
481,  xviii.  120. 

Shafts  and  shaft  machinery,  by  A.  S. 
Boucher,  169,  xvii.  97;  638,  lxx. 
386,  449,  475. 

Note  sur  l'emploi  d'un  procede  special 
de  foncage  de  puits,  qui  consiste 
dans  le  ereusement,  le  guidage  et  le 
muraillement  par  travees  success- 
ives  et  suivant  l'approfondissement 
du  puits,  an  puits  G.  Gillier  de  la 
Cie.  des  mines  de  la  Peronniere 
(simultaneously  sinking,  lining  and 
fitting  a  shaft  with  guides),  by  — 
Bouteille,  8  61,  1900,  9;  abs.  27  2. 
lxxix.  786. 

Note  sur  les  enfoncements  des  puits 
No.  5,  No.  6,  et  No.  7  du  Charbon- 
nage  de  Bascoup  (sinking  shafts 
through  quicksand),  by  Edmond 
Briart,  870,  viii.  32;  abs.  481, 
xviii.  527. 

Schachtausbau  mit  beton  (shaft-lining 
with  concrete),  by  Franz  Buttgen- 
bach,  17  7,  lix.  18. 

Foncage  par  congelation  du  puits  No. 
1,  de  la  mine  de  fer  d'Auboue  de  la 
Societe  anonyme  des  Hauts-four- 
neaux  et  Fonderies  de  Pont-a-Mous- 
son :  considerations  generales  sur  la 
mine  de  fer  d'Auboue  (sinking  by 
freezing  at  Auboue  iron-mine),  by 
C.  Cavallier,  141,  xviii.  379. 

Etude  sur  la  fabrication  des  cuvelages 
de  puits  de  mines  a  Gorcy,  Meurthe- 
et-Moselle  (iron-lining  for  colliery 
shafts),  by  E.  Clere,  865,  1900,  i. 
549b;  abs.  3 19%  lxx.  125;  abs.  4  6  6. 
cxliii.  371;  abs.  838,  xi.  32. 
Foncage  par  congelation  du  puits  No.  1 . 
de  la  mine  de  fer  d'Auboue  de  la 
Societe  anonyme  des  Hauts-four- 
neaux  et  Fonderies  de  Pont-a-Mous- 
son:  etablisscment  du  siege  no.  1  et 
foncage  par  congelation  (sinking  by 
freezing),  by  F.  Daubine,  141,  xviii. 
392. 

Notice  sur  la  construction  d'une  galerie 
souterraine  destinee  a  relier  la  con- 


cession des  mines  de  lignite  de 
Gardanne  a  la  mcr  pres  Marseille 
(tunnel  between  Gardanne  lignite- 
tnines  and  the  sea),  by  H.  Domage, 
141,   xvi.  307,  349,  457. 

Note  sur  les  procedes  de  perforation 
employes  pour  ereusement  de  la 
galerie  de  Gardanne  a  la  mer  de  la 
Societe  Nouvelle  de  Charbonnages 
des  l!ouches-du-Rhone  (driving  the 
gallery  at  Gardanne  from  the  sea), 
by  H.  Domage,  4  66,  exxxix.  411. 

Charbonnage  de  Bonne-Esperance  et 
batterie  nouveau  siege:  cuvelage  en 
beton  (concrete  tubbing  of  shaft),  by 
E.  Fineuse,  143,  v.  485;  abs.  63  6, 
iv.  200. 

Charbonnage  du  Bois  d'Avroy,  siege 
du  Perron :  rectification  du  puits 
d'aerage  (sinking  an  air-shaft),  by 
V.  Firket,  143,  iv.  361;  abs.  481, 
xviii.   529. 

Note  sur  le  percement  du  Simplon 
(Simplon  tunnel),  by  A.  Halleux, 
143,    v.   709. 

Durchteufung  des  67  metres  mach- 
tigen  schwimmsandes  am  Sollenauer 
schachte  Nr.  I.,  bei  155-5  metres 
teufe  (sinking  through  quicksand  at 
an  Austrian  colliery),  by  K.  Hoftich, 
732,  xlviii.  297;  abs.  272,  lxxix. 
1190;   abs.  319,  lxx.  43. 

Cnarbonnage  de  la  grande  machine  a 
feu  de  Dour ;  ereusement  d'un  nou- 
veau puits :  evite-molettes  Musnicki 
(sinking  a  new  pit),  by  J.  de  Jaer, 
143,  v.  258. 

Charbonnages  Reunis  de  l'Agrappe, 
puits  No.  12:  remplacement  de  la 
trousse  de  cuvelage  (replacement  of 
tubbing),  bv  J.  de  Jaer,  143,  v. 
261. 

Charbonnage  de  Blaton  a  Bernissart, 
siege  d  Harchies :  foncement  par  le 
procede  Poetsch  (sinking  by  the 
Poetsch  system),  by  J.  de  Jaer,  143, 
v.  264,  467. 

Description  of  sinking  two  shafts 
through  heavily  watered  strata  at 
Maypole  colliery,  Abram,  near 
Wigan,  for  the  Moss  Hall  Coal  Com- 
pany, Limited,  Wigan,  by  James 
Keen,  603,  xxvi.  122. 

Approfondissement  d'un  puits  dans  le 
terrain  houiller  et  etablissement 
simultane  d'un  revetement  mono- 
lithe  (simultaneously  deepening  and 
lining  a  shaft),  by  J.  Linet,  155,  xii. 
241;  abs.  194,  i.  54;  abs.  274,  xvi. 
442;  abs.  691,  1900,  C.-3,  67;  abs. 
83  8.  x.  563. 

New  method  of  shaft  sinking,  by  G.  C. 
MeFarlane,   319,   lxix.   411. 

Shaft  sinking  by  freezing  the  strata, 
by  E.  Mackay-Heriot,  194,  i.  143. 

Sinking   Parker   shaft,    Franklin   fur- 
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nace,  New  Jersey,  by  J.  A.  van 
Mater,  625,  xx.  481. 

Forage  et  muraillemeni  simultanes 
dn  puita  No.  3  des  mines  <  1 1  La 
Bouble  (sinking  and  walling  simul- 
taneously), by  —  Mat  lit  roil,  861, 
11)011.    95,    219.' 

Protecting  bell  for  use  in  shalt  sink- 
ing, by  E.  Menge,  27  2,  lxxx.  323. 

Charbonnage  de  Ressaix,  puits  Saint  e- 
Barbe:  creusement  d"r.n  puits  d'aer- 
age  (sinking  an  air  shalt).  by  E. 
Orman,  1*3,  v.  471. 

Note  sur  le  creusement  des  pnits  No. 
27  et  No.  28,  siege  de  Jemappes,  dn 
Charbonnage  des  Produits  dans  Us 
terrains  nonvants  et  les  terrains 
aquiferes  (sinking  through  quick- 
sand and  heavily-watered  strata),  by 
L.  Petit,  870,  ix.  72;  abs.  194.  i". 
26;  abs.  272,  lxxix.  541;  abs.  430, 
xxxvi.  630;  abs.  63  6.  iv.  66,  86,  116. 

Die  abteufung  von  schachten  mittels 
des  Poetschschen  gefrierverfahrens 
(sinking  shafts  by  means  of  the 
Poetscli  freezing  method),  by  F.  H. 
and  Walter  Poetsch,  73  2,  xlviii. 
189,  207,  223,  235. 

Method  of  keeping  back  water  from 
shafts  and  boreholes  in  quicksand, 
by  E.  Prizibilla.  194,  i.  140. 

Sinking  through  heavily-watered 
strata,  by  Richard  Robinson,  207, 
xxii.  47;   83  8,  x.  291. 

Reparatur  der  cuvelage  des  schaehtes 
I.  der  zeche  Gneisenan,  bei  Derne, 
im  jahre  1898  (repairing  of  tubbing 


in   a    shaft),    by    I-'.    Schulte,    430, 

xxxv.  52.");  alis."  481.  xviii.  529. 
Note  sur  I'emploi  des  plafonds  mobiles 
]juiir  Le  moellonage  aes  piiits  en  fon- 
cage  (improved  platform  for  lining  a 
inking  shalt),  by  —  Serres,  861, 
19,    I  II  ;    alis.    272.   lxxix.   448. 

Neneres  iiber  schachtabteufungen  (im- 
provements  in  sinking  shafts,  by  P. 
Simons.   836,   February   17,   1900. 

Sinking  pits  by  machinery,  by  Richard 
Sutcliffe,    60  3,   xx vi.   502. 

Charbonnages  d'Abhooz  et  Bonne  Foi- 
Hareng,  nouveau  siege  de  Milmort : 
etablissement  d'nn  revetement 
metallique  pour  recueiller  les  caux 
(interception  of  water  falling  down 
shaft),  by  —  Vraneken,  143,  iv. 
363;   abs.  481,  xviii.  531. 

Note  snr  la  refection  d'nn  cuvelage  en 
bois  an  puits  d'air  du  charbonnage 
d'Abhooz  an  moyen  dn  procede 
Henri  Portier  (repair  of  wooden-tub- 
bing in  an  air-shaft  with  concrete), 
by  Emil  Wery,  15  5,  xiii.  224;  7  94, 
li.  295. 

Procede  Henri  Portier  pour  refection 
des  cuvelages  en  bois  (process  for 
repairing  wood  tubbing),  by  E. 
Wery,  15  6,   xxiv.   255. 

Die  schachte  der  Aktiengesellschaft 
Steinkohlenwerk  Vereinsgliick,  zn 
Olsnitz,  ins  besondere  der  verbruch 
des  schaehtes  II.  und  dessen  wieder- 
aufbau  (repairing  shafts),  by  C. 
Wurst,  180,  1899,  A.  95;  abs.  4  6  6, 
cxl.  330. 


8.  Supporting   Excavations. 


Flushing    culm    in    anthracite-mines, 

U.S.A.,  Anon.,  272,  lxxix.  418. 
Discussion  on  the  Home  Office  circular 

respecting  accidents  in  mines  caused 

by  falls  of  roof  and  sides,  274,  xvi. 

54. 
Timbering  in  mines,  Anon.,  274,  xvi. 

68. 
Safety  pit-props.   Anon.,    315,   lxxxix. 

34. 
Versnch  und  verbesserung  beim  berg- 

werks  betriebe  in  Prenssen  wahrend 

des   jahres   1898    (hauling,    winding, 

etc.),    Anon.,    430,    xxxv.    779.    791, 

812,  830;   xxxvi.  778,  799,  822,  850. 

867;   9  89,  xlviii.  B.  104;   abs.  2  7  2, 

lxxix.   351. 
Balmer    pit-prop.    Anon.,    481.    xviii. 

431. 
Compressive  strength  of  coal,   Anon., 

6  2  5,  xx.  450. 
Preservation  of  mine  timbers,   Anoit., 

62  5,  xx.  466. 
Accidents  due  to  the  fall  of  roof  and 

sides,    by    James    Ashworth,     27  2, 

lxxix.  740. 


Tapered  versus  non-tapered  props,  by 
S.  J.  Bridges,  4  93,  lxi.  835. 

Pit-props  and  their  setting,  by  Joseph 
Dickinson,  603,  xxvi.  330. 

Untersuchungen  iiber  die  gebrauchs- 
fahigkeit  verschiedener  holzarten 
zu  grubenstempeln  (mine  timber), 
by  —  Diitting  and  —  Quast,  98  9, 
xlviii.  B.   181. 

Mine  timbering,  by  David  J.  Evans, 
6  2  5,  xxi.  39. 

Timbering  at  Courrieres  collieries,  by 
C.  Le  Neve  Foster,  6  2  7,  1899,  part 
ii.    75. 

Flushing  of  culm  in  anthracite  coal- 
mines, by  William  Griffith,  3  55, 
cxlix.  271. 

Tapered  pit-props  and  bars,  by  W. 
Hutton  Hepplewhite,  2  7  2,  lxxx.'  1021 . 

Stein-  und  kohlenfall-verungliickungen 
im  oberbergamts-bezirk  Dortmund 
(accidents  through  falls  of  rock  and 
coal),  by  —  Leybold,  989,  xlviii. 
B.   563. 

Theory  of  timbering,  by  Henry  Louis, 
274,  xvi.  556;    625,  xx.  451. 
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Further  notes  on  pit-props,  by  Henry 
Louis,  481.  xvii.  14. 

Notes  on  timber-drawing,  with  special 
reference  to  the  ns<  oi  the  dog-and- 
cliain,  by  Tames  and  Henry  J.  Mini, 
274.  xvi.  29:5. 

Timbering  in  mines,  by  Thomas 
Richards.  274.  xvi.  542. 

Mine  timbering,  by  Wilbur  E.  Saun- 
ders, 621,  viii.  71">. 


Ratchet  lever  ringer-and-chain,  by  H. 

Stevenson,  2  74,  xvi.  541. 
Systematic  timbering  in  mines,  by  A. 

H.  Stokes.  274.  xvi.  157. 
Mine      timbering     and     accidents     in 

mines,  by  A.   H.  Stokes,    691,   1899, 

C.-3,    183. 
Timbering  in   mines,   by  John  Wilson, 

monthly  circular  of  Durham  Miners' 

Association,   December,   1899. 


9.  Subsidences. 


Des  dommages  causes  par  la  mine  a  la 
surface  (surface-damage  caused  by 
mines),  by  Henri  Capitant,  788. 
1900,   194. 

Uber  die  senkungen  der  tagesober- 
rlache  im  verhaltnise  zur  machtigkeit 
der    abgebauten    flotze     im     Zwick- 


hauer  kohlen  revier  (relation  of  sur- 
face subsidence  to  the  thickness  of 
work*  d  out  coal-seams), by  C.Menzel, 
180.  1899,  A.  147;  abs.  466, cxl.  331. 
Dangerous  outcrops  under  quicksand 
deposits,  by  G.  M.  Williams,  625, 
xx.  410. 


1(1.  Surface    Arrangements. 


Colliery  surface  arrangements  for  the 
delivery  of  coal  from  the  pit-cage 
into  railway-wagons  for  a  gross 
quantity  say  of  1,500  tons  per  day, 
exclusive  of  coal-washing  and  cok- 
ing, by  S.  A.  Everitt.  245,  xix.  154, 
175,  218,  247;    893.  xxi.  387. 

Charbonnage  de  Xoel-Sart-Culpart 
(surface    arangenients),    by    C.    Min- 


sier,  143,  iv.   169;   abs.   2  7  2,  lxxix. 

1186. 
Colliery  surface  arrangements  for  the 

delivery    of   coal   from   the   pit-cage 

into     railway-wagons     for     a     gross 

quantity  say  of  1,500  tons  per  day. 

exclusive    of   coal-washing   and    cok- 
.    ing,  by  Ernest  H.  Thomas,  8  93,  xxi. 

420. 


11.  Winding,  Hauling,  Underground  Transport  and  Appliances,  Ropes, 
Horses  and  Signalling. 


a. — General. 

Working  plans  of  shaft  and  plat-set, 
Anon.,  169,  xvii.  292. 

Electric  equipment  of  the  Sneyd  col- 
liery, Burslem,  Anon.,  493,  lxi.  999. 

Electricity  in  anthracite  coal-mining, 
by  Ellis  E.  Brown.  980,  March, 
1900. 
.Elektrisch  betriebene  maschinen  auf 
der  zeche  Adolf  von  Hausemann 
(electrically  driven  machinery),  by 
Rudolf  Goetze.  430.  xxxvi.  1029. 

Electricity  in  mines  and  collieries,  by 
J.  E.  Hodgkin.  493.  supplement, 
December  21,  1900,  xi. 

Electricity  in  coal-mining,  by  John 
Price  Jackson  and  Frank  F.  Thomp- 
son, 319,  lxviii.   7.57. 

Economy  of  the  application  of  elec- 
tricity in  collieries  and  iron  and 
steelworks,  by  Ernest  D.  Phillips, 
4  93,  lxi.  1280. 

Les  nouvelles  installations  dc  la  f'oiii- 
pagnie  de  Witkowitz  aux  mines  de 
Dombrau,  Autriche  (mining  plant). 
by  H.  Schmerber,  404.  xxxvi.  185. 

Recent  developments  of  electrical 
power  in  mines,  by  —  Siemens  and 
—  Halske,   4  93,  lxi.   1273. 


U  orking  plans  of  ladders,  by  Richard 

White,  169.  xvii.  405. 
Miners'     wheelbarrows,      by     Richard 

White,  169,  xvii.  47.5. 

h. — Haulage. 

Inclined  plane  at  the  Witkowitz  col- 
liery.  Anon.,   272,   lxxix.   690. 

Endless  rope  haulage,  Pratt  mines, 
Tennessee  Coal,  Iron  and  Railroad 
Company,  Ensley,  Alabama,  Anon., 
2  7  2,  lxxx.  605;    625,  xxi.  220. 

Middleton  haulage-rope  clip,  Anon. 
2  7  2,   lxxx.  823;    319,   Ixx.  523. 

Haulage  clips,  Anon.,  274,  xvi.  152. 

Electric  locomotives  in  coal-mining, 
Anon.,  317,  lxx.  291. 

Locomotive  haulage  in  American 
mines,  Anon.,  319,  lxviii.  218;  abs. 
4  81.  xviii.  537. 

Electric  haulage  at  the  Norton  coal- 
mines, Virginia,  Anon.,  319,  lxix. 
379. 

Kilbourne  and  Jacobs  steel  ore-car, 
Anon.,  319,  lxx.  581. 

Koppel  ore-car.  Anon.,  319,  lxx.  641. 

Hollick  balanced  friction-gear,  Anon., 
331,  iii.  76. 

Arretiers  doubles  de  surete  pour  plans 
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inclines  (double  safety-catchee  on  in- 
clined plains).  Anon.,  404,  xxxvii. 
313. 

Die  betriebskosten  der  traterirdischen 
seilforderungcn  auf  den  zechen  des 
Ruhr-kohlenbezirke  (cost  of  rope 
haulage).   Aium.,   430,  xx.wi.   140. 

Friction  clutches,  Anon.,  493,  lx.  71. 

Champion  friction  clutch.  Anon.,  493, 
lx.  506. 

Electrically  operated  coke-larries, 
Anon.,  493,  Sri.  460;   625.  xxi.   16. 

Electrical  locomotives  for  mine  haul- 
age, Anon.,  493,  lxi.  12b<J. 

Self-acting  incline  for  a  large  coal  out- 
put, Anon.,  493.  lxi.  1343. 

Compressed-air  locomotive  for  mines. 
Anon.,  613,  v.  311. 

Haulage,  A_non.,  625.  xx.  520,  568; 
xxi.  44,  92. 

Rope  transmission  in  mine  haulage, 
Anon.,  6  2  5,  xxi.  89. 

Roadways  in  inclined  seams,  Anon., 
6  2  5,  xxi.  184. 

Star  mine-cars,  Anon.,  62  5,  xxi.  200. 

Electric  mine  locomotive  :  its  develop- 
ment as  illustrated  by  a  comparison 
of  one  built,  in  1889  with  those  now 
in  use,  Anon.,   62  5,  xxi.  208. 

Locomotoras  para  minas  (locomotives 
for  mines),  Anon.,  786,  li.  307. 

Electric  haulage  at  Virginia  coal- 
mines, Anon.,  838,  x.  449. 

Forderwagenradsatze  mit  ketten- 
schmierung  (tub  wheels  with  chain 
lubrication),  Anon.,  989,  xlviii.  B. 
127;  abs.  27  2,  lxxx.  392. 

Mine  roads  and  tracks,  by  H.  L.  Auch- 
muty,  625,  xx.  337. 

Benzinlocomotive  fiir  grubenbetrieb 
(benzine  locomotive  for  mine  haul- 
age), by  E.  Braun,  9  89,  xlvii.  B. 
374,   abs.  493,  lx.  262. 

No.  15  mine,  Rich  Hill,  Missouri:  de- 
scription of  electric  hauling  plant, 
etc.,  by  Chas.  Evans,  625,  xx.  412. 

Jig-wheel  and  brake,  by  John  Fox, 
2  7  2,  lxxx.  492. 

Les  plans  inclines  au  point  de  vue  de 
la  securite  (safety-appliances  on  in- 
clined planes),  by  Henri  Ghysen, 
15  5,  xiii.  65;  7  94,  xlix.  174;  abs. 
2  7  2,  lxxix.  609. 

Endless-rope  haulage,  by  John  Gill, 
274,  xvi.  490;    636,  iv.  289. 

Haulage,  by  W.  W.  Green,  891, 
September,  1897,  14. 

Endless-rope  haulage  at  Lethbridge 
colliery,  by  Wm.  D.  L.  Hardie. 
481,  xviii.  335., 

Improved  ore-skip,  by  A.  A.  Hay- 
ward,  642,  v.  44;  abs.  481,  xviii. 
538. 

Die  maschinellen  streckenforderungen 
auf  den  Oberschlesischen  steinkohl- 
engruben    (mechanical    haulage    in 


upper    Silesian    collieries),     by    Dr. 

—  Heimann,  430,  xxxvi.  449;    989, 
xlviii.  B.  18;  abs.  49  5,  lviii.  468. 

Les  locomotives  a  benzine  pour  mines 
(benzine   locomotives  for  mines),  by 

—  Hubert,  156,  xxi  v.  95. 

No.  6  slope,  Pratt  city,  Alabama,  end- 
less-rope haulage,  by  Neill  Hutch- 
rags,  625,  xx.  251. 

Transports  mecaniques  souterrains 
(mechanical  transport  in  collieries), 
by  J.  Kersten,  143,  iv.  515;  abs. 
495,  lvii.  326. 

Petroleum  motors  for  coal-mining 
haulage,  by  J.  Kersten,  838,  x.  312. 

Installation  d'un  plan  bi-automoteur 
(self-acting  incline),  by  Camille 
Lermusiaux,  870,  viii.  26;  abs. 
272,  lxxix.  304. 

Self-acting  arrangement  for  endless- 
rope  curves,  by  William  Little,  63  6, 
iv.  150. 

Belt-rope  and  endless-rope  haulage, 
by  —  Lloyd,  654,  iv.  123. 

Ueber  elektrische  betriebene  forder- 
haspel  (electric  winding  and  hauling 
machinery),  by  Wilhelm  Miiller, 
4  3  0,  xxxvi.  341;  abs.  4  93,  lx.  940, 
1037,   1081. 

Compressed-air,  60,000  pounds  mine 
locomotive,  by  Harry  K.  Myers, 
625,  xxi.  188. 

Electric  mining  locomotives,  by  Harry 
K.  Myers,  6  25,  xxi.  226. 

Modern  mine-haulage  practice,  by 
Harry  K.  Myers,  6  91,  1900,  C.-3,  64. 

Electric  mining  locomotives,  bj  Frank 
C.  Perkins,  84  2,  lxxxiii.  309*. 

Arretiers  doubles  de  surete  pour  plans 
inclines  (double  safety  catches  for 
inclined  planes),  by  —  Piron,  8  61, 
1900,  110. 

Use  of  slow-moving  belt-ropes  in 
shafts,  bv  Harry  Rhodes,  481,  xvii. 
432. 

Loose  tail-rope  system  of  haulage,  by 
S.  J.  Routledge,  625,  xxi.  141. 

Longest  mine  haulage  (Keeling  coal- 
mine), by  F.  Z.  Schellenberg,  12  2, 
xxix.  101. 

Elective  haulage  for  collieries,  by 
Ernest  Kilburn  Scott,  4  93,  lxi. 
1278. 

Hauling  and  pumping  underground  by 
an  oil-engine,  by  William  Smith, 
481,  xviii.  396. 

Ball-bearings  for  trams,  by  J.  W.  Sut- 
cliffe,  654,  iv.  21. 

Colliery  trams,  by  J.  Fox  Tallis,  893, 
xxii.  37. 

Electric  haulage  in  mines,  by  D.  C. 
Thomas,  169,  xvii.  439;  303,  xliv. 
739;   613,  v.  419. 

Checks  for  sharp  curves  on  engine- 
planes,  by  Idris  Thomas,  207,  xxii. 
94. 
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Die  ketten-  und  seilbaknen  iiber  tage 
und  in  der  grube.  in  dem  gruben- 
felde  des  Zwickau-Oberhohndorfer 
steinkohlenbau-vereins    (mechanical 

haulage),  by  J.  Treptow,  180.  isi)<). 

A.  43;  abs.  466,  cxl.  332. 
Endless-rope  haulage,  by  W.  Wapling- 

ton,  8  91,  May,  1898,  32. 
Die  maschinelle  seilfbrderung  auf  der 

im    besitz   der  Rochlingschen    eia  u 

und  stahl  wcrke,  zu  Volklingen.  a.d. 

Saar,    befindlichen    koksofen-anlage 

in  Altenwald  (endless   rope-haulage 

at  coke-ovens),   by  —  Weihe,   430. 

xxxv.  849;    abs.    4  93,   lx.   260;    abs. 

870,  ix.  346. 

c. — Hoi- 
French,      horse-feeding      experiments, 

Anon.,  698.  December  27,  3. 
Considerations  pratiques  snr  l'emploi 

du   cheval   de    mine   dans   le    bassin 

houiller    du    Gard    (employment    of 

horses    in    collieries,    Gard),    by    E. 

Boussier,    8  6  0,    x.    295;    abs.    8  91, 

November,  1895,   17. 
Pit-ponies   and   horse   baulage,   by  F. 

Povey  Harper,  207,  xxii.  126. 

cl. — Ropes. 
Statistik     der     schachtforderseile     im 

oberbergamtsbezirk  Dortmund  fur 
das  jahr  1898  (winding-ropes),  Anon., 
430,  xxxv.  621;  abs.  481,  xviii. 
532;  abs.  495,  lviii.  467. 

Statistik  der  schachtforderseile  in 
Dortmund,  1898-1699  (winding- 
ropes),  Anon.,  73  2,  xlviii.  248,  627. 

Spring  attachment  of  rope  to  cage, 
Gerhard  colliery,  Anon.,  767,  i.  280. 

Wire-rope  splicing  and  capping,  by  D. 
Davies,   63  6,  iv.  152. 

Einiges  iiber  seildraht  und  dralitseile 
(wire-ropes),  by  Julius  Divis,  73  2, 
xlviii.  561. 

Wire-rope :  its  uses,  abuses  and  care, 
by  Justin  S.  Doe,  245.  xix.  177; 
493,  lxi.  726;  625,  xx.  525:  838, 
x.  555. 

Bending  wire-ropes,  by  Wm.  Hewitt, 
63  6,  iv.  7;    691,  1899,  C.-3,  189. 

Hoisting  ropes,  by  Robert  Peele, 
625,    XX.    351. 

e. — Signalling. 

Electric-flash  mine  signals,  Anon., 
4  93,  lx.  746. 

Elektrische  forderscbalensignal-vor- 
richtung  (electrical  signalling  appa- 
ratus for  cages),  by  K.  Dekanovsky. 
732,  xlvii.  79:  abs.  767,  i.  196. 

Pit  signals,  by  S.  Everett,  8  91,  Nov- 
ember.   1898,    19. 

Mine  signalling  [flashing  electric- 
lamps],  by  S.  I.  Hallett,  63  2,  lxxix. 
748;   767,  i.  242. 


Electric  signals  at  Western  Vulcan 
iron-mine,  by  A.  W.  Thompson.  319, 
lxx.    378;     570.    vi.    27;     625,    xx. 

in. 

Electric  signals  at  Michigan  iron- 
mines,  by  A.  W.  Thomjjson,  838,  x. 
440. 

f. —  Winding. 

Tamarack  Mining  Company:  new 
hoisting  engine,  Anon.,  126,  xxii. 
833;  abs.  430,  xxxvi.  325;  abs. 
73  2,  xlviii.  177;  abs.  861,  1900, 
26;  abs.  983,  xliv.  248. 

Fermeture  des  cages  destinees  a  la 
translation  du  personnel:  circulaire 
ministerielle  du  11  Aout,  1900  (clos- 
ing of  cages  carrying  men),  Anon., 
143,  v.  718. 

Machine  d'  extraction  (winding-engine, 
Ronchamp  colliery).  Anon.,  2  93, 
1900.   1234. 

Steel  head-gear  at  an  Australian  mine, 
Anon.,  319,  lxx.  275. 

Witte  gasoline  hoist,  Anon.,  319,  lxx. 
583. 

Ueber  compound  fordermaschinen 
deren  betriebs  und  dampfkonsum- 
verhaltnisse  (operation  and  economy 
of  compound  winding-engines), 
Anon.,  43  0,  xxxvi.  93. 

Ueber  einen  neuen  sicherheits- 
schachtverschluss  (improved  safety- 
door  for  shafts),  Anon.,  43  0,  xxxvi. 
185;    abs.   493.   lx.  445. 

Semi-automatic  guard  barrjers  at 
Monhambert  colliery,  Anon.,  493, 
lxi.   1168. 

Vertical  compound  winding-engine  for 
the  De  Beers  Consolidated  Mines, 
Ltd.,  Anon.,  613.  vi.  340. 

Steel  head-frames,  Pennsylvania, 
Anon.,  625,  xx.  292. 

Utilization  of  drainage  water  to  work 
a  turbine  driving  a  winch,  Anon., 
6  2  5,  xx.  372. 

Calculating  of  size  of  a  winding- 
engine,  Anon.,  625,  xx.  379. 

Tandem-drums  to  avoid  fleeting  of  the 
rope,  Anon.,  6  25,  xx.  524. 

Endless  winding  apparatus  for  mines, 
Anon.,  63  6,  iv.  4. 

Wood  steam  reverser.  Anon.,  838,  x. 
437. 

Winding-engines,  Anon.,  8  3  8,  x.  467. 

Uniform  load  in  winding,  Anon.,  83  8, 
xi.  146. 

Controlling  apparatus  for  mine  ele- 
vators,  Anon..    842.   lxxxii.   244. 

Hoisting  drum  driven  by  a  gas-engine, 
Anon.,   842,  supplement,   1.  20771. 

Nouveau  tambour  pour  machines  d' 
extraction  (Morgan  winding-engine 
drum).    Anon.,    861,    1900,    217. 

Kohlen-forderanlage  der  Chinese 
Engineering   and  Mining  Company 
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in  Tongschau  (winding  plant,  Tong- 
schau),  Anon.,  897,  xx.  997. 

Kuntzcfache    fangvorrichtung    i. 
catch    for    winding    cages),    Anon., 
989,  xlviii.    B,    132;    alis.    272,   lxxx. 
387. 

Schutz  von  forderscliiuliten  gegen 
feueragefahr  (arrangement  for  pro- 
tecting winding  shafts  from  lire), 
Anon.,  98  9,  xlviii.  B.  140;  abs. 
272,  lxxx.  445;  alis.  636,  iv. 
288. 

Steuermechanisnnis  (Brucksch  revers- 
ing-gear  fitted  to  winding-engines, 
Luise  Pit),  Anon.,  989,  xlviii.  B. 
145;  abs.  272,  lxxx.  391. 

Descenderie  dn  puits  de  la  Pompe 
(utilising  power  from  descent  of  gob- 
material),  by  —  Berne,  8  61,  1899, 
270;  abs.  27  2,  lxxix.  418. 

Crane  hooks,  by  C.  P.  Blake,  12  6, 
xxiii.  568,  664. 

Hoisting  drums,  by  C.  F.  Blake,  126, 
xxiii.  1180. 

Self-dumping  skip,  by  A.  S.  Boucher, 
169,  xvii.  360. 

Shafts  and  shaft  machinery,  by  A.  S. 
Boucher,  638,  lxx.  386,  449. 

Quelques  mots  sur  le  role  des  regula- 
teurs  dans  la  marche  des  machines 
d'extraction  (action  of  governors 
on  winding-engines),  by  Henry 
Durant,  870,  ix.  99. 

Die  forderung  mit  treibscheibe  (hoist- 
ing with  a  driving-wheel),  by  A. 
Ehrlich,  983,  xliv.  675. 

Fowler  hydraulic  decking  arrange- 
ment, by  G.  C.  Fowler,  20  7,  xxii. 
77. 

Application  of  condensers  to  winding- 
engines,  by  William  Freakley,  481, 
xvii.  242. 

Supplementary  notes  on  the  compound- 
ing of  winding-engines,  by  William 
Freakley,   481,   xvii.  600. 

Charbonnage  de  Marchienne  (adapting 
an  upcast  shaft  for  winding),  by 
Henri  Ghysen,  155,  xii.  10;  abs. 
838,  x.  445. 

Notes  on  the  Koepe  system  of  wind- 
ing, by  John  Gregory  and  John  T. 
Stobbs,  481,  xviii.  450. 

Proposed  new  method  to  raise  coal  in 
shafts,  by  W.  S.  Gresley,  8  93,  xxii. 
79. 

Automatic  safety-gates  for  shafts,  by 
James  Hardwick,  767,  i.  138. 

Improved  ore-skip,  by  A.  A.  Hayward, 
64  2,  v.  44. 

Die  elektrische  forderanlage  der 
Aktien-Gesellschaft  Thiederhall,  in 
Thiede,  bei  Braunschweig  (electric 
hoisting  plant),  by  O.  Hoppe,  430, 
xxx vi.  490. 
Ueber  die  verwendung  von  pferde- 
gopeln     im     grubenbetrieb     (horse- 


whiniH  in  mining),  by  \V.  Iiusniann, 
430,  xxxvi.  561. 

Barrieres  automatiques  pour  lee  Imr- 
quins  ou  balances  (automatic  gates 
on  shafts),  by  C.  Lcrniusiaux,  870, 
viii.  22;   abs.  481,  xviii.  535. 

Anil  licb-forderverfahren  (substitute 
for  winding  in  shafts),  by  E. 
Mahnert,  430,  xxxv.  509;  abs.  838, 
x.  445. 

Improvements  in  existing  winding- 
engines  and  appliances,  by  Joseph 
Martin,  8  91,  January,  1899,  18. 

Recette  du  puits  central,  encageage 
mecanique  et  triage  des  bennes 
pleincs  par  qualites  (mechanical 
caging  at  Commentry  colliery),  by 
—  Martinet,  8  61,  1899,  168;  abs. 
2  7  2,  lxxix.  900. 

Charbonnage  du  Grand-Ma  mbourg, 
siege  Neuville:  etablissement  d'une 
nouvelle  machine  d'extraction,  evite- 
molettes  Reximaux  et  Naissant 
(safety  cut-off  arrangement  for 
winding-engines),  by  C.  Minsier, 
143,  v.  482;  abs.  63  6,  iv.  268. 

Winding  machinery,  Dolcoath  mine, 
by  William  Morgans,  315,  lxxxix. 
288. 

Die  erste  dampfmaschine  beim  im 
nordwest  Bohmischen  braunkohlen- 
becken  (old  mine  engine),  by  Karl 
Miiller,  73  2,  xlviii.  203. 

Note  sur  les  tambours  cylindriques  a 
bras  tangents  pour  machines  d'ex- 
traction (winding-drum  with  tan- 
gential arms,  Blanzy  colliery),  by 
Paul  Perroy,  861,  1898,  196;  abs. 
27  2,  lxxix.  158. 

Vorrichtungen  zur  verhutung  des  har- 
ten  aufsetzens  der  schachtforder- 
gestelle  (prevention  of  accidents  in 
shafts),  by  —  Roche,  180,  1899,  A. 
138. 

Nouveau  parachute  a  coins  pour  puits 
de  mines  (new  wedge  safety  catch 
for  cages),  by  A.  Satta,  7  9  4,  xlviii. 
186;  abs.  272,  lxxix.  217. 

Combined  safety  clutch  and  stopping 
device  for  cages,  by  O.  Schenck, 
27  2,  lxxix.  705. 

Zwillings  tandem-fordermaschine  der 
zeche  Scharnhorst  (twin-tandem 
winding-engine),  by  F.  Schulte, 
430,  xxxvi.  557;  abs.  495,  lviii. 
465. 

Windlass,  by  Goodenough  Sharp,  169, 
xviii.   177. 

Safety-props  for  supporting  cages  in 
the  headgear  in  cases  of  overwind- 
ing' by  C.  Sebastian  Smith,  603, 
xxvi.  569. 

Steuerhebel  fiir  fordermaschinen 
(Benninghaus  reversing  lever  for 
winding-engines),  by  —  Stapenhorst, 
430,  xxxv.  317;  abs.  481,  xviii.  535. 
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Der  ungliicksfall  im  Gotthardschacht 
der  Cons.  Paulus-Hohenzollern- 
steinkohlengrube  bei  Unit  hen 
O.-S.  am  18  Juli  1898  (shaft  acci- 
dent), by  —  Steinhoff ,  989.  xlvii.  I?. 
315;  abs.  272.  lxxix.  307;  aba.  493, 
lx.    311. 

Hydraulic  cage-loading  and  unloading 
apparatus  at  Cadeby  col  liny,  bj  Gr. 
B.  Stones,  481,  xvi'ii.   178. 


Pneumatic  safety  elevator,  by  J.  J. 
Swann,  2  7  9,  iv.  846. 

Lea  accidents  survenus  dans  les  puits 
pendant  lea  anneee  1896  et  1897 
(shaft  accidents),  by  Victor  Wat- 
teyne,  143,  iii.  453,  617;  abs.  481, 
xviii.   530. 

Relative  positions  of  drums  and  pul- 
leys in  winding  arrangements,  by 
Geo.  W.  Westgarth,  20  7,  xxii.  135. 


12.  Lighting. 


Durr  portable  petroleum  light.  Anon., 
27  2,  lxxx.  881. 

Howat  miner's  lamp,  Anon.,  319,  lxx. 
11. 

Baldwin  acetylene  lamp  for  mines. 
Anon.,  319,  lxx.  312. 

Eine  loschvorrichtung  an  gruben- 
sieherheitslampen  (extinguishing 
apparatus  for  safety-lamp),  Anon., 
43  0,   xxxvi.   407. 

Vorkehrung  an  sicherheitslampen  mit 
magnet  verschluss  zur  sicheren  ver- 
hiitung  unbefugten  Oefi'nens  (safety 
fastener),  Anon.,  43  0,  xxxvi.  475. 

Safety  lamps,  past  and  present.  Anon., 
4  93,  lx.  1231;   lxi.  13. 

Acetylene  lamp  for  mines,  Anon., 
493,  lxi.  614;    603.  xxvi.  500. 

Autolite  portable  acetylene  industrial 
lamp,  Anon.,  638.  lxx.  1369. 

Giilcher's  elektrische  grubenlampe 
(electric  mine  lamp).  Anon.,.  732, 
xlviii.  450.  556. 

Lamparas  de  acetileno  en  las  minas 
(acetylene  lamps).  Anon.,  786.  li.  95. 

Ungliicksfalle  in  elektrischen  betrie- 
ben  der  bergwerke  Preussens  (ex- 
periments with  portable  electric 
lamps  in  Prussian  mines).  Anon.. 
98  9,  xlviii.  B.  459;  abs.  63  6,  iv. 
297. 

Failures  of  safety-lamps  whilst  in  use 
and  some  disasters  caused  thereby, 
by  James  Ashworth,  603,  xxvi.  519. 

Beitrage  zur  frage  der  durchschlags- 
sicher  heit  innerer  ziindvorrich- 
tungen  (lighting  arrangement  for 
safety-lamps ),  by  —  Balzer,  989, 
xlvii.  B.  323;   abs.  272,  lxxix.  3(6. 

Acetylene  lamps  for  miners'  use,  by  K. 
Baumgartner.  27  2,  lxxix.  354. 

Temperatures  of  gas  and  electric  light, 
by  Charles  F.  Botley.  510,  lxxv.  263. 

Note  sur  line  lampe  Mueseler  ayant 
produit  une  flambee  de  grisou  (gas- 
ignition  by  a  Mueseler  lamp),  by  <r. 


Chesneau,  141,  xvii.  309;  abs.  272, 
lxxix.   1090. 

Bericht  iiber  die  auf  der  berggewerk- 
schaftlichen  versuchsstation  bisher 
ausgefiihrten  lampenuntersuchung- 
en  (testing  mining  lamps),  by  — 
Fabndrich.  430,  xxxvi.  769. 

Versuche  zur  ermittelung  der  zweck- 
massigsten  abinessungen  der  sicher- 
heitslamjDenkorbe  (dimensions  of 
safety-lamp  covers),  by  —  Fahn- 
drich,  430,  xxxvi.  1009. 

Illuminating  and  fuel  gas,  by  Win. 
Paul  Gerhard,   2  49,  xvii.  224. 

Note  sur  la  lampe  de  mines,  systeme 
Siissmann  perfectionne  (Sussmann 
electric-lamp),  by  Joseph  Goffin, 
7  94,  xlvii.  257;  abs.  481,  xviii. 
541. 

Cracking  of  safety-lamp  glasses,  by  — 
Kreutz  ;    83  8,  x.  <*1. 

Note  sur  une  lampe  Marsaut  a  benzine 
et  a  rallumeur  (self-lighting  Mar- 
saut lamp),  by  —  Latitte,  8  61,  1899, 
112;  abs.  481,  xviii.  539. 

Die  schlagwetter-explosion  am  Hein- 
riche-schachte  in  Mahr-Ostrau  und 
einige  versuche  mit  sicherheit- 
lampen  (experiments  with  safety- 
lamps),  by  J.  Mayer,  73  2,  xlviii. 
53,  68,  83.  100,  109,  125;  abs.  2  7  2, 
lxxix.  218;  abs.  495,  lvii.  335. 

Howat  safety-lamp,  by  J.  G.  Patter- 
son, 603,  xxvi.  362,  427. 

Chemistry  of  flame,  and  the  safety- 
lamp,  by  James  Tonge,  jun.,  274, 
xvi.  72. 

Safety  of  the  electrical  miner's  lamp 
as  compared  with  the  ordinary 
miner's  lamp,  by  S.  F.  Walker, 
27  2,  lxxviii.  493. 

Primary  and  secondary  batteries  as 
sources  of  current  for  portable  elec- 
trical miners'  lamps,  by  S.  F. 
Walker.  2  7  2,  lxxviii.  592;  abs. 
4  6  6.  exxxix.  429. 


13.   Ventilation  ani>  Appliances. 


a. — General. 

Victorian  mines  ventilation,  report, 
Anon.,  169,  xviii.  301.  17>.  515,  550; 
638.   lxx.  1401. 


Theory  of  the  equivalent  orifice  ap- 
plied to  a  normal  mine.  Anon.,  274, 
xvi    12. 

Quantity  of  air  needed  for  ventilation, 
Anon.,  2  74,  xvi.  457. 
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Surveillance    de    l'aerage,    Ronchamp, 

1876  (ventilation  inspection),  Anon., 

2  93,  1900,  1228. 
Hygiene   of  ventilation,   Anon.,    493, 

lx.  793. 
False    water-gauge    readings,    Anon., 

625,  xxi.   136. 
Size    and    shape    of    airways,    Anon., 

62  5,  xxi.  185. 
Conditions  in  mine  ventilation,  Anon., 

6  2  5,  xxi.  234. 
Ueber  die  fehlerquellen  bei  der  bestim- 

mung  der  grubenweiten  (calculation 

of     equivalent     orifices     of     mines), 

Anon.,  7  3  2,  xlvii.  653. 
Suggested    ventilation    plant,    Anon., 

838,  x.  482. 
Sufficient    air    in    ventilation,    Anon., 

83  8,  x.  554. 
Novel  method  of  ventilating  Lingard 

Lare  collieries,  Anon.,  891,  Septem- 
ber, 1895,  Id. 
Practical  ventilation,  by  E.  J.  Beavan, 

8  91,  February,  1895,  17. 
Methods  of  testing  blowing  fans,    by 

Prof.    Carpenter,    466,    cxli.    387; 

493,  lx.  550;    613,  v.  402. 
Mine  gases  and  ventilation,  by  Joseph 

Carter,  63  6,  iv.  26,  45,  74,  101,  131, 

159,  187,  214,  245,  273,  298. 
Draining  gas  from  gob  workings,  by 

Charles  Connor,   625,  xx.  489;   xxi. 

61;  83  8,  x.  580. 
Ventilation  of  tunnels  and  buildings, 

by  Francis  Fox,  249,  xvii.  240. 
Mine    ventilation,    by    James    Grant, 

16  9,  xviii.  240,  589. 
Principles  of  mine  ventilation,  by  H. 

W.   G.   Halbaum,   2  7  2,   lxxviii.   59, 

153,  253,  349,  458,  555,  650,  735,  825, 

969,   1113;    lxxix.   16,  157,  257,  352, 

496,  591,  752,  848,  977. 
Practicable    scope    of    the    equivalent 

orifice   theory,    by   H.    W.    G.    Hal- 
baum, 2  7  2,  lxxx.  315. 
La  composition  de  l'air  des  mines  dans 

le  bassin  du  Donetz  (composition  of 

air    of    mines),    by    N.    Kotsowsky, 

860,  xiv.  appendix,   1175. 
Ventilation   of  coal-mines,  by  Walter 

Lea,  838,  x.  611. 
Friction    of    moving    air    in    straight. 

ducts,  by  R.  Gordon  Mackay,  63  6, 

iv.  292. 
Etude   sur   l'aerage   des   travaux   pre- 

paratoires   dans  les  mines  a  grisou 

(ventilation  of  mines),  by  P.  Petit, 

8  60,  xiv.  appendix,  481;   abs.  27  2. 

lxxx.  215,   321,   388,   530,   660;    abs. 

279,   v.   1170;    abs.   319,   lxx.   428; 

abs.  8  61,  1900,  130. 
Die    ventilation    der    tunnel    und    das 

system  Saccardo  (tunnel  ventilation 

by    the    Saccardo    system),    by    M. 

Przyborski,  17  7,  lix.  428. 


b. — Fur/tans,   Steam-jets,   '■/,■. 

Furnace  and  steam-jet,  Anon.,  838,  x. 

530. 
Ventilating  furnace,  by  H.  A.  Staples, 

838,  xi.  5. 

c. — Mechanical    Ventilators. 

Direct-connected  electric  exhaust  fan, 
Anon.,  319,  lxx.  489. 

Ventilateur  reversible,  systeme  Poech 
(reversible  ventilator),  Anon.,  404, 
xxxvi.  353. 

Vergleichende  untcrsuchung  der 
wirkungsweise  der  beiden  elektrisch 
angetriebenen  ventilatoren,  system 
Capell  und  Mortier,  auf  zeche  ver 
Bonifacius  bei  Kray  (electrically- 
driven  Capell  and  Mortier  fans), 
Anon.,  430,  xxxv.  886;  abs.  481, 
xviii.  541. 

Granger  diverger  for  fans,  Anon., 
4  93,  lxi.  936. 

Efficiency  of  disc  ians,  Anon.,  613,  v. 
291. 

Determining  the  efficiency  of  a  ven- 
tilating fan,  Anon.,  625.  xxi.  137. 

Fan:  its  work  and  size,  Anon.,  83  8, 
x.  362. 

Fan-engines,  Anon.,  83  8,  x.  410. 

Fan  driving :  pressure  or  exhaustion, 
Anon.,  83  8,  x.  444. 

Fan,  sealing  the  shaft,  Anon.,  83  8,  x. 
458. 

Tripp  directing-device  for  electric 
fans,  Anon.,  842,  lxxxiii.  12. 

Centrifugal  ventilators,  by  J.  T.  Beard, 
Scranton,  Pennsylvania,  U.S.A., 
625.    xx.    505. 

Mechanical  ventilators  (report  of  com- 
mittee), by  M.  Walton  Brown,  481, 
xvii.   482. 

Screw  fans,  by  Charles  H.  Innes,  333-, 
xiv.  19. 

Experiences  de  ventilation  faites  sur 
les  systemes  Guibal  et  Rateau  au 
puits  No.  2,  Sacre-Francais  des  Char- 
bonnages  Reams  de  Charleroi  (tests 
of  Rateau  and  Guibal  fans),  report 
of  —  Legrand  and  —  Soujrart,  7  94, 
1.  44;  870,  ix.  46;  abs.  272,  lxxix. 
835. 

>lew  ventilating  fan,  by  R.  Oswald, 
481,  xviii.  458. 

Note  sur  les  experiences  de  ventilateurs 
(experiments  with  ventilators),  by 
A.  Rateau,  794,  li.  37. 

Communication  sur  les  ventilateurs  et 
les  pompes  centrifuges  a  haute  pres- 
sion  (ventilators  and  centrifugal 
pumps), by  A.  Rateau, 861, 1900,261. 

Die  blasende  ventilation  auf  den 
steinkohlengruben  Cons.  Schlesien 
bei  Chropaczow  und  Cons.  Deutsch- 
land  bei  Schwientochlowitz  in  Ober- 
schleisen  (forcing  ventilators  at  the 
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Consolidated  Silesia  Pit),  by  —  Stein- 
hoff,  989,  xlvi.  280;  abs.  481,  xviii. 
544. 

Regulating  shutter  tor  fan-inlets,  by 
A.  Taylor,  63  6,  iv.  90. 

Dampfmaschinen  fur  ventilatorbe- 
triebe  (steam-engine  for  driving  ven- 
tilators), bv  Willihald  Trinks.  289. 
ccexv.  809. 

Experiments  on  the  thrust  and  power 
of  air-propellers,  ny  William  George 
Walker,  198,  1899,  860. 

Lifting  power  of  air-propellers,  by 
William  George  Walker,  317,  lxix. 
233. 

Charbonnage  Cockerill :  siege  Colard  : 
ventilateur  Mortier  (Mortier  ventila- 
tor), by  L.  Willem,  143,  v.  496. 

d. — Appliances. 

Use  of  the  hygrometer  in  studies  of 
ventilation,  Anon.,  510,  lxxvi.  1261. 

Air-crossings  or  air  bridges,  Anon., 
6  2  5,  xxi.  235. 

Minimising  air  leakage  in  upcast 
winding  shafts,  Rheinpreussen  col- 
liery, Homberg,  Anon.,  6  3  6,  iv.  296. 

Ueber  differential-manometer  mit 
photographischer  registrier-vorricht- 
ung  (differential  manometer  with 
photographic  registering  device),  by 


Paul  Fuchs,  4  24,  January  15, 
1900. 

Ueber  registrirende  beobachtung 
schlagender-wetter  und  der  ge- 
schwindigkeit  von  wetterstromen 
(recording  fire-damp  indicators  and 
velocity  of  air-currents),  by  Paul 
Fuchs,  989,  xlviii.  B.  12;  abs.  272, 
lxxix.  834. 

Fallis  manometer,  by  Malvern  W.  lies, 
319,  lxix.  765. 

Water-gauge,  bv  Daniel  Jones,  8  91, 
July.    189.5.    10. 

Interlocking  mine  air-doors,  by  — 
-Martinet,  2  7  2,  lxxix.  980. 

Murgue  recording  volumetric  ane- 
mometer, by  D.  Murgue.  481,  xvii. 
261;   abs.  625,  xx.  295. 

Appareil  enregistreur  du  volume  d'air 
debite  par  les  ventilateurs  (fan-vol- 
ume recorder),  by  —  Murgue,  8  61, 
1899,  81;   abs.  2  7  2,  lxxix.  687. 

Fan  speed  and  pressure  records,  by  P. 
H.  Petit,  2  7  2,  lxxix.  462. 

Experiences  et  theories  sur  le  tube  de 
Pitot  et  sur  le  moulinet  de  Wolt- 
mann,  hydrometres  et  anemometres 
(experimental  investigations  upon 
the  theory  of  the  Pitot  tube  and  the 
Woltmann  mill),  by  A.  Rateau,  141, 
xiii.  331;   481,  xvii.  124. 


14.  Mine  Gases  and  Testing  Appliances. 


Appareil  a  analyser  les  melanges 
grisouteux  (apparatus  for  analysing 
fire-damp  mixtures),  Anon.,  8  61, 
1900,  78. 

Sur  une  application  du  calcul  des  pro- 
bability a  la  frequence  des  degage- 
nients  instantanes  de  grisou  avec  un 
avant-propos  et  un  post-scriptum  de 
M.  le  directeur  general  des  mines 
Em.  Harze  (probability  of  outbursts 
of  fire-damp),  by  J.  Beaupain,  143, 
v.  3;  abs.  4  81,  xviii.  547. 

Die  chemiscfu  untersuchung  der  gruben- 
wetter  (chemical  examination  of 
mine-gases),  by  Otto  Brunck,  Frei- 
berg. 

Note  sur  les  observations  sismome- 
triques,  grisoumetriques  et  barome- 
triques  faites  en  1887  et  1888  a  la 
fosse  d'Herin,  Compagnie  d'Anzin 
(seismometric,  barometric  and  fire- 
damp observations),  by  G.  Chesneau, 
858,  xii.  66. 

Apparent  occlusion  of  sulphuretted 
hydrogen  in  a  bituminous  coal,  by 
W.  P.  Evans,  693,  xxxi.  566. 

Ueber  registrirende  beobachtung 
schlagender-wetter  und  der  ge- 
schwindigkeit  von  wetterstromen 
(recording  fire-damp  indicators  and 
velocity     of     air-currents),     by     P. 


Fuchs,  989,  xlviii.  B.  12;  abs. 
2  7  2,  lxxix.  834. 

Instantaneous  outbursts  of  fire-damp 
and  coal,  Broad  Oak  colliery,  by 
John  Gerrard,  481,  xviii.  251. 

Analyse  des  rapports  officiels  sur  les 
accidents  de  grisou  survenus  en 
France  pendant  les  annees  1891  a 
1897  (fire-damp  accidents),  by  — 
Glasser,  141.  xvi.  137;  abs.  481, 
xviii.  549. 

Fire-damp  in  the  iron-mines  of  Cum- 
berland and  Furness,  by  J.  L.  Hed- 
ley  and  Wm.  Leek,  4  81,  xvii.  284. 

Versuche  betreffend  die  entziindlieh- 
keit  von  schlagwettergemischen  und 
kohlenstaubaufwirbelungen  durch 
die  wirkungen  der  elektrizitat,  aus- 
gefiihrt  auf  der  versuchsstrecke  der 
Westfalischen  Berggewerkschafts- 
kasse  auf  zeche  Consolidation  lll- 
IV.  bei  Gelsenkirchen  (experiments 
on  the  ignition  of  fire-damp  and 
coal-dust  by  means  of  electricity), 
by  —  Heise  and  —  Theim,  43  0, 
xxxiv.  1,  25,  45;  481,  xvii.  88. 

La  composition  de  Voir  de."  mines  dans 
le  bassin  du  Donelz  (analyses  of  mine 
atmospheres),  by  N.  Kotsowsky. 

Note  sur  une  cause  apparente  d'erreur 
dans    le    dosage   du    grisou   par   les 


or, 
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limite  d'inflaininabilite  (irregu- 
larities in  tlic  determination  of  fire* 
dump  by  means  of  its  igniting 
limit),  by  —  Lcbreton,  141,  xvi.  95; 
abs.  481,  xviii.  547. 

De  la  presence  des  gaz  hydrocarbones 
dans  lee  exploitations  souterraines 
des  minieres  et  carrieres  (fire-damp 
in  metalliferous  and  other  mines 
and  quarries,  Belgium),  by  J.  Libert, 
143,  iv.  48;   abs.  481,  xviii.  548. 

Preliminary     research     on     explosive 


gaseous  mixtures,  by  J.  E.  Petavel, 

198,  1900,  655. 
Un    degagement    d'acide     earbonique 

aux  mines  de  Trelys  (carbonic  acid 

gas   in    mines),    by    Robert   Pitaval, 

293,    1900,   309;    abs.    272,    lxxix. 

881. 
Testing   for  gas,    by  John   Retalluck, 

625,  xxi.  166. 
Ignition  of  fire-damp  and  coal-dust  by 

means  of  electricity,   by   Sidney  F. 

Walker,  272,  lxxix.  64,  109,  161. 


15.  Coal-dust. 


Schlagwetterentziindung  durch  eine 
sicherlieitslampe  (dust  explosions), 
by  —  Fillunger,  73  3,  1900,  32;  abs. 
4  9  5,  lviii.  480. 

Ignition  of  coal-dust  at  Kaitangata 
colliery, by  E.  R.  Green,  690, iii.  144. 

Automatic     s])rayer     for     preventing 


accumulation  of   dust   in  mines,   by 

R.  Harle,  481,  xviii.  113. 
Sprinkler  for  use  in  dusty  mines,  by  E. 

Pohl,  2  7  2,  lxxix.  739. 
Ignition  of  fire-damp  and  coal-dust  by 

means  of  electricity,   by  Sydney  F. 

Walker,  27  2,  lxxix.  64,  109,  161. 


16.  Explosions,  Rescue,  etc. 


Explosion  of  dynamite  in  Kimberley 
mine,  Anon.,  eleventh  annual  r< j»>rt 
of  the  De  Beers  (Jonsolidated  Mint*. 
Limited,  1899,  7;  abs.  481,  xviii. 
579. 

La  catastrophe  de  Schofield,  inflamma- 
tion des  pouissieres  dans  les  mines 
(coal-dust  explosion,  Schofield 
mines),  Anon.,  2  93,  1900,  644. 

Mine  explosion  at  Schofield,  Utah, 
Anon.,  319,  lxix.  552;   690,  iii.  441. 

Die  explosion  auf  der  Winter-quarters 
mine  bei  Schofield,  Utah,  U.S.A. 
(explosion  in  the  Winter-quarters 
mine),  Anon.,  430,  xxxvi.  475. 

Vajen  Bader  head  protector  and  the 
pneumataphore,  Anon.,  6  91,  1899, 
C.-3,    198. 

Die  explosion  auf  der  steinkohlen- 
grube  ver  Carolinengliick,  bei 
Bochum,  am  17  Feb.,  1898  (explo- 
sion at  the  Carolinengliick  colliery), 
Anon.,  989,  xlvii.  B.  45;  abs.  481, 
xviii.  550. 

Mittheilungen  uber  einige  der  ber- 
merkens  werthesten  explosionen 
beim  Preussischen  steinkohlenberg- 
bau  im  jahre  1899  (explosions  in 
collieries),  Anon.,  98  9,  xlviii.  B. 
504. 

Brandon  colliery  explosion,  by  R.  D. 
Bain,  631,  1899,  13;  27  2,  lxxix. 
981. 

Ueber  storungen  und  eigenartige 
druckerschienurigen,  sog.  pfeiler- 
schusse  oder  kohlenstofs-explosion- 
en,  der  Oberbayerischen  tertiaren 
kohlenmulde  auf  grube  Hausham 
(influence  of  faults  and  earth  move- 
ments on  coal-mine  explosions),  by 


Karl  Baumgartner,  73  2,  xlviii.  476, 
489. 

Sur  l'explosion  du  chlorate  de  potasse 
(chlorate  of  potash  explosion),  by  — 
Berthelot,  617,  x.  280. 

('win  Pit,  Merthyr  Tydvil,  explosion 
<>n  May  U,  1900,  'report,  by  H. 
Cunynghame,  J.  H.  Thomson  and 
F.  N.  Wardell,  London. 

Explosions  in  coal-mines,  by  John 
Hayes,  7  67,  i.  151,  201. 

Beports  to  H.M.  Secretary  of  State  fair 
the  Home  Department  on  the  circum- 
stances attending  an  explosion  which 
occurred  at  the  Llest  colliery,  Ponty- 
rhyl,  on  August  18th,  1899,  by 
Chester  Jones  and  J.  T.  Robson, 
London. 

Becovery  work  after  pit-fires,  by  Robert 
Lamprecht,  translated  by  Charles 
Salter,  London. 

Die  benutzung  des  pneumataphors  im 
ernstfall  (practical  use  of  the  pneu- 
mataphore), by  —  Liithgen,  430, 
xxxvi.    593;    abs.    2  7  2,    lxxxi.    129. 

Schofield  mine  disaster,  Utah,  U.S.A., 
by  Don  Maguire,  6  2  5,  xx.  485. 

Vorrichtungen  zum  nachfullen  der 
sauerstoff-flaschen  bei  den  rettungs- 
apparaten  (apparatus  for  recharg- 
ing rescue  appliances  with  oxygen), 
by  J.  Mayer,  73  2,  xlvii.  409;  abs. 
6  2  5,  xx.  464. 

Die  schlagwetter-explosion  am  Hein- 
riche-schachte  in  Mahr-Ostrau  und 
einige  versuche  mit  sicherheit- 
lam  pen  (fire-damp  explosion  at 
Heinrich  colliery),  by  J.Mayer,  73  2. 
xlviii.  53,  68,  83,  100,  109,  125;  abs. 
272,  lxxix.  218;   abs.  495,  lvii.  335. 
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Explosions  of  fire-damp  and  coal-dust 
in  the  west  of  Scotland,  by  Thomas 
H.  Mottram.  481.  xviii.  186. 

Note  sur  le  sauvetage  de  cinq  ouvriers 
enfermea  dans  une  grotto  naturelle 
a  Jeurre,  Jura  (rescue  of  five  work- 
men from  a  natural  grotto,  Jeurre), 
by  —  Nentien,  141.  xvii.  484. 

Red  Ash  mine  explosion  in  West  Vir- 
ginia, by  J.  \V.  Paul,  2  7  4,  xvi.  320; 


319,  lxix.  680;  625,  xx.  537. 

L'explosion  du  puits  de  l'Arbousset 
(explosion  in  the  Arbousset  pit),  by 
Robert  Pitaval,    2  93,    1900,   290. 

Lif«  saving  in  mines,  by  H.  Rossner, 
6  90,  iii.  122. 

Practical  notes  on  explosions  in  coal- 
mines, shewing  their  cause  and 
effect,  by  Griffith  Thomas,  891,  May, 
1897,  21. 


17.  Mine  Fires  and  Spontaneous  Combustion. 


Legislative  Assembly,  New  South  Wales, 

report  of  the  royal  commission  ap- 
pointed  to  inquire  into  the  cause  of 
the  dangers  to  which  vessels  carrying 
coal  are  said  to  be  peculiarly  liable, 
and  as  to  the  best  means  that  can  be 
adopted  for  removing  or  lessening  the 
same;  together  with  appendix  and 
minutes  of  evidence,  appointed  July 
28th,  1896,  Sydney,  1897. 

Legislative  Assembly,  New  South  Wales, 
report  of  the  royal  commission  ap- 
pointed to  make  further  investigation 
into  the  causes  of  the  danger*  to  which 
vessels  carrying  coal  are  liable,  to- 
gether with  appendix,  appointed  May 
11th,  1897,  Sydney,  1900. 

Refrigeration  in  coal-mines,  new 
method  for  the  prevention  of  gob- 
fires,  Anon.,  205,  iii.  54. 

Chemical  fire-engine,  Anon.,  317,  Ixx. 
324. 

Spontaneous  combustion  of  coal  car- 
goes, Anon.,  6  98,  November  10,  4. 

Incendio  interior  en  las  niinas  carbon 
de  Puertollano  (fires  in  coal-mines), 
Anon.,  786,  li.  143. 

Prevention  and  extinction  of  gob-fires, 
by  James  Ashworth,  27  2,  lxxix.  363. 


|  Notes  on  gob-fires,  by  W.  H.  Cham- 
bers, 481,  xviii.  154. 

Gob-fires  in  coal-mines,  by  William 
Fryar,  7  6  7,  i.  149. 

Gob-fires :  a  review  of  some  recent 
theories,  by  H.  W.  G.  Halbaum, 
2  7  2,  lxxix.  545,  794. 

Origin  of  gob-fires,  by  H.  W.  G.  Hal- 
baum, 2  7  2,  lxxix.  656. 

Standard  theory  of  gob-fires,  by  H.  W. 
G.  Halbaum,  2  7  2,  lxxix.  796. 

Charbonnages  du  Bois  de  Saint-Ghis- 
lain,  dispositions  pour  la  fermeture 
des  galeries  en  cas  d'incendies 
souterrains  (arrangements  for  shut- 
ting off  drifts  in  case  of  subter- 
ranean fires),  by  J.  de  Jaer,  143,  v. 
267. 

Hamstead  colliery  fire,  by  Fred.  G. 
Meachem,  481,  xviii.  486;  abs.  83  8, 
x.  581. 

Origin  of  gob-fires,  by  Henry  Stoker, 
27  2,  lxxix.  608,  896. 

Prevention  and  extinction  of  gob- 
hres,  by  Henry  Stoker,  2  7  4,  xvi. 
60. 

Fighting  a  fire  in  an  anthracite  coal- 
mine, by  Heber  Thompson,  319, 
lxix.  496. 


18.  Drainage,  Pumping,  Dams,  etc. 


a. — General. 

Der   wassereinbruch   im   Markus-Stol- 

len    bei    Dognatschka    (in-rush    of 

water  at  the  Markus  mine),  Anon., 

17  7,  lix.  343. 
Centralisation   der   wasserhaltung   im 

Ruhr-kohlenbecken      (centralisation 

of  water  pumping),  Anon.,  17  7,  lix. 

607,  619. 
Draining    tunnel    at    the    Lamartine 

mine,  Anon.,  194,  i.  22. 
Mines  drainage  in  South  Staffordshire, 

Anon.,  2  7  2,  lxxx.  702. 
Electrical  pumping  in  mines,   Anon., 

2  97,   xliv.   939;    abs.   4  66,   exxxix. 

483. 
Pumping-engine       economy,       Anon., 

323,   XX.   281. 
New    Tomson    water    barrel.     Anon., 

4  93,  Ix.  253. 


Crosshead  and  bucket  in  vertical 
shafts,  Anon.,  7  67,  i.  298. 

Drainage  and  pumping  in  mines, 
Anon.,  838,  x.  538. 

Half  a  century's  development  in  pump- 
ing machinery,  Anon.,  84  2,  lxxxii. 
185. 

Om  rorledninger  for  centrifugalpum- 
per  (pipes  for  centrifugal  pumps), 
Anon.,  9  2  2,  xviii.  633. 

Beispiele  aus  dem  gebiete  des  pump- 
maschinen  baues  (pumping  machin- 
ery), by  Theo.  v.  Bavier,  983,  xliv. 
1. 

Experiences  with  deep-well  pump- 
rods,  by  G.  W.  Bisel,  13  3,  xx.  725. 

Electricity  in  anthracite  coal-mining, 
by  Ellis  E.  Brown,  980,  March, 
1900. 

Reopening  of  a  flooded  colliery,  by 
Charles  Cooke,  20  7,  xxii.  147. 
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Principles,  construction  and  applica- 
tion of  pumping  machinery  (steam 
and  water  pressure),  by  Henry 
Davey,  London. 

Elevation  d'eau  d'un  grand  piiits 
(pumping  in  a  deep  pit),  by  Louis 
Dubrule,  8  7  9,  xxvi.  235. 

Un  coup  d'eau  aux  mines  de  Roche- 
belle  (outburst  of  water  in  Roche- 
belle  mines),  by  —  Dugard,  2  93, 
1900,  490. 

Results  in  the  use  of  a  rotary  pump  as 
against  straight-line  type,  by  W. 
Charles  Fergie,  2  43,  iii.  128. 

Pumping-engine  test  with  superheated 
steam,  by  E.  H.  Foster,  133,  xxi. 
788. 

Mine  drainage,  by  W.  Galloway,  66  6, 
lxi.  606. 

Canalizing  water-courses  for  prevent- 
ing infiltration  into  underground 
workings,  by  —  Garand,  861,  1899, 
65;  abs.  481,  xviii.  532. 

Ueber  einige  weitere  versuche  Leib- 
nizens  zur  besseren  ausnutzung  der 
aufschlagwasser  in  den  gruben  des 
Harzes  (experiments  to  xitilise  water 
in  the  Harz  mines),  by  E.  Gerland, 
177,  lix.  319,  331. 

Pumping-engine  test,  by  W.  F.  M. 
Goss,  772,  February  23,  1900. 

Unwatering  the  Comstock  lode, 
Nevada,  by  L.  P.  Gratacap,  84  2, 
supplement,  xlviii.  19,  937;  abs. 
4  81,  xviii.  555. 

Incrustation  of  iron-water  pipes  at  the 
Torquay  water-works,  by  W.  Ing- 
ham, 510,  lxxv.  147. 

Nieuwe  methode  ter  bepaling  van  de 
water-hoeveelheid,  geleverd  door 
centrifugaalpompen  (method  of  de- 
termining the  quantity  of  water 
raised  by  pumping),  by  F.  van  Iter- 
son,   541,   1900,  130. 

Balancing  balers  [tubs]  for  unwater- 
ing mines,  by  William  Kelly,  319, 
lxix.  443;    570,  vi.  54. 

Test  of  two  10,000,000  gallons  pump- 
ing-engines  at  the  Baden  pumping- 
station,  St.  Louis  water-works,  June, 
1899,  by  John  A.  Laird,  133,  xxi. 
327. 
Movements  of  ground  water,  by  Benj. 
Smith  Lyman,  355,  cl.  285. 

Ensayo  de  una  teoria  elemental  y  cal- 
culo  de  las  bombas  oentrifugas  (cen- 
trifugal pumps),  by  Jose  M.  de 
Madariaga,  7  86,  li.  513,  529. 
Notes  on  the  construction  and  working 
of  pumps,  by  Edward  C.  R.  Marks, 
7  61,  xxii.  530,580. 

Improvements  in  pumping  machinery, 

by  Edward  C.  R.  Marks,  83  8,  xi.  9. 

Les   pompes   (pumps),    by    R.    Masse, 

la  mecanique  a  Vexposition  de   1900, 

part  vi. 


Mine  drainage,  being  a  complete  prac- 
tical treatise  on  direct-acting  under- 
ground steam  pumping  machinery,  by 
Stephen  Michell,   London. 

Difficulties  met  with  in  pumping  ochry 
water,  with  a  description  of  a 
method  adopted  for  overcoming  the 
same,  by  W.  W.  Millington,  274, 
xvi.  202. 

Mining  pumps,  by  C.  E.  Morgan,  243, 
iii.  145. 

Difficulties  met  with  in  pumping 
ochry  water,  with  a  description  of  a 
method  adopted  for  overcoming  the 
same,  by  W.  Ollerenshaw,  274,  xvi. 
201. 

Improved  system  for  pumping  oil- 
wells  by  the  use  of  compressed  air, 
by  M.  W.  Quick,  279,  v.  906. 

Obtaining  supplies  of  water  from 
drivages  in  the  Taunus,  by  A.  von 
Reinach,  194,  i.  64. 

Pumping  by  compressed  air,  by 
Edward  A.  Rix,  15  9,  xxv.  173. 

Die  verwerthung  der  grubenwasser  in 
Hallstatt  (utilising  mine-water  in 
Hallstatt),  by  C.  Schraml,  73  2, 
xlvii.  1. 

Record  performance  in  pumping- 
engines,  by  Ed.  C.  de  Segundo,  2  9  7, 
xlvi.  293. 

Hauling  and  pumping  underground 
by  an  oil-engine,  by  William  Smith, 
481,  xviii.  396;   625,  xxi.  72. 

Regulierung  der  pumpmaschinen 
(regulation  of  pumping-engines),  by 
Willibald  Trinks,  28  9,  cccxv.  812. 

Trials  of  two  pumping-engines,  by 
Wm.  Cawthorne  Unwin,  315,  lxxxix. 
150. 

Suction  air-chambers  for  pumps,  by 
F.  Meriam  Wheeler,  24  9,  xviii.' 
518. 

Water  measurements  in  connection 
with  a  test  of  a  centrifugal  pump  at 
Jourdan  avenue  drainage  station, 
New  Orleans,  Louisiana,  by  W.  M. 
White,  159,  xxv.  161. 

Cleaning  silted  pipes,  by  —  Wilkin- 
son, 274,  xvi.  345. 

Underground  water,  by  John  Shire- 
less  Will,  915,  xxxii.  255. 

Der  ungleichformigkeitsgrad  von 
schwungrad  pumpen  (speed  varia- 
tions in  fly-wheel  pumps),  by  F. 
Wimbersky,  983,  xliv.  122. 

b. — Dams. 

Mine  dam,  by  R.  W.  Chapman,  16  9, 

xviii.  64. 
Mine     dam     at     Drake,     New     South 

Wales,   by   Edgar  Hall,    169,   xvii. 

594. 
Mine    dams,    how    they    are    built    to 

withstand    heavy    pressures    in    the 

iron-mining  district  of  Michigan,  by 
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James     MacNaughton,     319,     Ixix. 
532;   570,  vi.  37;   625,  xi.  445. 

Ueber  den  ban  eines  betoiidamiiies  am 
18  laufes  des  Lillschachter-Ost- 
schlages  in  Pribram  (concrete-dam), 
by  W.  Oppl,  73  2,  xlviii.  33. 

c. — P  u  m  pi  n //-engines. 
Air  compressor  for  oil-raising,  Anon., 

19*,  i.  50. 
Jackson  centrifugal  pump  direct  con- 
nected   to    electric    motor,    Anon., 
203,  vii.  395. 
Mammoth  (Pohle)  pump,  Anon.,  2  7  2, 

lxxx.  220;    4  6  6,  cxl.  323. 
Compound  duplex  ram  pump,  Anon., 

272,  lxxx.  1097. 
Riedler  -  expresspumpen  mit  elek- 
trischem  antrieb  (Eiedler  express 
pump  with  electric  power),  Anon., 
311,  February  17,  1900;  317,  lxx. 
489. 
Herbert- Ashley  type  of  pump,  Anon., 

315,  xc.  587. 
Erwin  steam  ram  (pulsometer),  Anon., 
319,  lxix.  622;    625,  xx.  517;    838, 
x.  558. 
Pumping-engines    for   the    Coolgardie 
pipe-line,   Anon.,   3  25,    October  18, 
1900. 
Davey      hydraulic       pumping  -  plant, 

Anon.,  331,  iv.  464. 
Air-lift  pump,  Anon.,  339,  lxxi.  49. 
Elektrisch       betriebene       bergwerks- 
pumpen  (electric  pump  for  mines), 
Anon.,  430,  xxxvi.  365,  385,  517. 
Bacon  air-lift  pump,  Anon.,  481,  xvii. 

584. 
Novel  type  of  bucket-pump  for  mines, 
wells,  boreholes,  Anon.,  493,  lx.  216. 
Worthington     sinkmg-pump,     Anon., 

4  9  3,  lx.  790. 
Triple-expansion  pumping-engines  for 

Coolgardie,  Anon.,  4  93,  lxi.  892. 
Pumping  jDlant,  Dover  colliery,  Anon., 
■    493,  lxi.  1155. 
Electrical  pumps,  Siemens  and  Halske, 

Berlin,  Anon.,  493.  lxi.  1273. 
Ejector  tests,  Anon.,  609,  xiii.  273. 
Triplex     single-acting     electric-power 
sinking-pump,  Anon.,  6  25,  xxi.  154. 
Kaselowsky    pumping-engine,    Anon., 

7  61,  xxii.  245;    83  8,  xi.  106. 
Test  of  15,000,000  high-duty  pumping- 
engine  at  Grand  Rapids,  Michigan, 
by  J.  R.  Allen,  M.  E.  Cooley  and  F. 
C.  Wagner,  13  3,  xxi.  1018. 
Pumps,   their  construction   and   man- 
agement,   by    Philip    R.    Bjorling, 
3  31,   iv.   375,  449,   543;    v.   13,   137, 
223. 
Les    pompes    centrifuges    (centrifugal 
pumps),  by  A.  Briill,  865,  1900,  i. 
457b. 
Pumps  and  pumpiing  machinery,  by  F. 
Colyer,  London. 


Essen  bvt  les  pompes  centrifuges:   r<-- 
rlu  relies  experimental?*  (experimental 
researches  on  centrifugal  pumps),  by 
A.  H.  Courtois,   Paris. 
Pum ping-plant  at  the  Stank  and  Yarl- 
side  mines  in  the  Furness  district  of 
North  Lancashire,  by  Jas.  Davison, 
4  81,  xvii.  296. 
Performance  of  the  12,000,000  gallon 
Allis    pumping-engine    at     Hacken- 
sack,  New  Jersey,  and  comparative 
data  from   tests   of   the   best   three 
contemporary   pumping-engines,   by 
James  E.  Denton,  903,  xvii.  353. 
Chestnut  Hill  pum ping-stations  of  the 
metropolitan    water-works,    Boston, 
by  Alfred  D.   Flinn,   3  27,   October 
18,  1900. 
Note    sur    la    machine    d'epuisement, 
systeme     Kaselowsky     (Kaselowsky 
pumping-engine),  by  Charles  Fran- 
cois,    794,    xlvii.     153;     abs.     272, 
lxxx.  323;  abs.  319,  lxviii.  759;  abs. 
4  6  6,  cxl.  328;  abs.  481,  xviii.  554. 
Neuere  direkt  wirkende  dampfpumpen 
(direct-acting  steam  pumps),  by  Fr. 
Freytag,  289,  ccexv.  297. 
Hydraulisch      betriebene      wasserhal- 
tungsmaschine   Bauart  Kaselowsky- 
Prott,     ausgefuhrt     von     der     Ber- 
liner    Maschinenbau  -  Aktiengesell- 
schaft      vorm.      L.      Schwartzkopff 
(Kaselowsky-Prott  hydraulic  pump), 
by  Fr.   Frolich,   430,  xxxvi.    1053; 
abs.  493,  lxii.  389. 
Hydraulisch      betriebene      wasserhal- 
tungsmaschinen    (hydraulic     pump- 
ing machinery  for  deep  mines),  by 
Fr.  Frolich,  983,  xliv.  1712. 
Water-works  of  Bilston,  by  James  H. 

Fuertes,  3  27,  March  10,  1900. 
Neuere    unterirdische    wasserhaltung- 
maschinen    fiir    bergwerke    (under- 
ground   pumping-engines),     by    B. 
Gerdau,  983,  xliii.  29,  57;  abs.  481, 
xviii.  552. 
Test  of  the   Snow  pumping-engine  at 
the  Riverside  station  of  the  Indian- 
apolis  Water  Company,   by   W.    F. 
M.  Goss,  13  3,  xxi.  793. 
Riedler-expresspumpen     (Riedler     ex- 
press pump),   by  Karl   Habermann, 
732,  xlviii.   321;    abs.    272,   lxxix. 
1234;  abs.  838,  x.  612. 
Pompes  d'epuisement  a  grande  vitesse 
(high  speed  pumps),  by  P.  Habets, 
156,  xxiv.  247. 
Powerful    electric    pump    at    Austin, 
Texas,     by     Chester     Haile,     84  2. 
lxxxii.  20. 
Lifting  water  by  compressed  air,   by 
Clark  Howell.   279,   v.   1133;    493, 
lxi.  649;    618,  September  15,  1900. 
Het    stoomgemaal    voor    de    zuideraf- 
watering  van  de  werken  der  Maas- 
mond-verlegging,      onder      de      ge- 
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meente  Waalwijk  (centrifugal 
pump),  by  C.  A.  Jolles,  541,  1900, 
53. 

Desagiie  electrico  en  las  mlnas  del 
Horcajo  (electrical  drainage  at  the 
Horcajo  mines),  by  J.  M.  Mada- 
riaga,  78  6,  li.  127,  139. 

Some  recent  improvements  in  Worth- 
ington  pnmping  machinery,  by 
Edward  C.  R.  Marks,  7  61,  xx. 
132. 

Rapports  sur  les  pom  pes  centrifuges 
Schabaver  (Schabaver  centrifugal 
pumps),  by  Leon  Masson,  863, 
June  30,  1900. 

Pompe  Vaislav  a  courant  continu  (con- 
tinuous acting  pump),  by  A.  Mitin- 
sky,  868,  1899,  No.  2,  1. 

Repairing  the  Vohisslavian  pump 
without  stopping  its  work  or  steam 


supply,  by  A.  Mitinsky,  868,  1899, 
No.  11,  L. 

Pumping-engincs  in  city  of  Phil- 
adelphia, by  Henry  G.  Morris,  3  33, 
xvii.  185. 

Mount  Royal  Dumping-station,  Balti- 
more, Maryland,  by  A.  M.  Quick, 
3  27,  March  24,  1900. 

I'uterirdische  wasserhaltungsmaschine 
der  zeche  Preusseii  I.  (pumping- 
engine,  Preussen  colliery),  by  F. 
Schulte,  430,  xxxvi.  425. 

Die  siimpfung  des  tiefbaus  des  konig- 
lichen  steinkohlcnbergwerkes  bei 
Ibbenbiiren  (pumping-engine  at  a 
colliery),  by  —  von  Sobbe,  9  8  9, 
xlvii.  B.  334;   abs.  272,  lxxix.  258. 

Raising  or  lifting  water  by  air  or  the 
Pohle  air-pump,  by  Charles  Wood, 
2  6  6,    1899-1900,   12. 


19.  Dressing  Minerals,  Crushing  and  Washing. 


a. — General. 

Olarkson-S  tan  field  dry-ore  reduction 
process,  Anon. 

Exeter  gravity  noiseless  conveyer, 
Anon.,   272,  lxxx.   1093. 

Gold  mill  at  Republic,  Washington, 
Anon.,  319,  lxx.  638. 

Mechanical  handling  of  coal,  Anon., 
4  62,  xxviii.  273. 

El  tratamiento  de  los  minerales  com- 
plejos  de  plomo,  zinc  y  plata  (treat- 
ment of  minerals  containing  lead, 
zinc  and  silver),  Anon.,  7  8  6,'  li. 
203,  215. 

Fortschritte  der  erzaufbereitung  in 
Sardinien  (ore-dressing  in  Sardinia), 
by  Erminio  Ferraris,  73  2,  xlviii. 
299. 

La  preparation  mecanique  des  min- 
erals inetalliques  en  Sardaigne 
(dressing  of  minerals  in  Sardinia), 
by  N.  Pellati,  860,  xiv.  appendix, 
1263;  abs.  2  7  2,  lxxx.  749. 

Sur  le  traitement  des  minerals  de 
soufre  en  Sicile  (treatment  of  sul- 
phur minerals  in  Sicily),  by  N.  Pel- 
lati, 8  60,  xiv.  appendix,  1283. 

California  gold-mill  practices,  by  Ed! 
B.   Preston,  Sacramento,  1895. 

b . — Con  cent  ration . 
Concentration  by  oil,  Elmore  process, 

Anon.,   169,    xviii.   805;    245,    xix. 

266. 
Coal-washing    plant    at    Cadeby    col- 
liery, Anon.,  27  2,  lxxix.  547;   493, 

lx.  549. 
Hallett  stratifying  table,  Anon.,  319, 

lxix.  352. 
Burnett  and  Newbegin  washer.  Anon.. 

319,  lxx.  430. 
Langerfeld     coal     separator,      Anon., 

625,  xx.  342. 


New  Bunker  Hill  and  Sullivan  mill: 
description  of  how  one  of  the  largest 
concentrating  plants  in  the  world 
was  built  in  four  months,  Anon., 
6  2  5,  xx.  343. 

Mechanical  gold-washer:  W.  J.  Clark, 
Anon.,  625,  xxi.  79. 

Working  over  an  old  dump,  Anon., 
63  2,  May  26,  1900. 

Concentration  of  ores,  Hancock's  jigs, 
Anon.,  767,  i.  187. 

Die  Groppel'sche  automatische  hauf- 
werks  aufgabe  in  erzaufbereitungs- 
u.s.w.  anstalten  (automatic  feeding 
arrangement  in  ore-dressing),  by  C. 
Blomeke,  17  7,  lix.  85. 

Neues  sieb  setzmaschinen  (new  sedi- 
mentary washer),  by  C.  Blomeke, 
73  2,  xlviii.  138;  abs.  272,  lxxix. 
544. 

Concentrating  Lake  Superior  iron-ore, 
by  L.  M.  Hardenburgh,  319,  Lxix.  473. 

Pewabic  concentrating  works,  by  L. 
M.  Hardenburgh,  5  70,  vi.  23. 

Charbonnage  de  Belle-Vue,  lavoir  a 
charbons  system e  Coppee  (Coppee 
system  of  coal-washing),  by  J.  de 
Jaer,  143,  v.  253. 

Brief  history  of  concentration  and  de- 
scription of  the  Johnston  concen- 
trator, by  George  Johnston,  12  2, 
California  mines  and  minerals,  439. 

Iron-ore  washing  at  the  Park  mines, 
in  the  Furness  district  of  North 
Lancashire,  by  W.  Kellett,  481, 
xvii.  290. 

Note  sur  l'emploi  des  liquides  plus 
lourds  que  l'eau  pour  ['analyse  des 
charbons  et  pour  le  controle  rapide 
des  operations  de  lavage  (rapid  coal- 
tests  and  check  on  coal-washing),  by 
—  Maurice,  861,  1899,"  144;  abs. 
2  7  2,  lxxix.  656;  abs.  481,  xviii.  558. 
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Wet  separation  of  ores  and  minerals, 

by  Walter  J.  May.  7  61,  xxi.  15. 
Factors    in   concentration,    by    F.    T. 

Snyder.  243,  iii.  102. 
Crushing   and   concentration   at  Dol- 

coath  mine,  Cornwall,  by  R.  Arthur 

Thomas.  479.  vii.  175. 
Small   coal  washer  irs,   by   N.   L.    Wil- 

putte,  Cardiff;   654.  iv.  56. 
Peek-Montana    concentrator,    by    Geo. 

W.  Winter,  319,  lxix.  375. 

c. — ( 'rushing. 
Two-stamp  battery,  Anon.,  169,  xviii. 

808. 
Centrifugal  rolls,  Anon.,  203,  vii.  97. 
Portable  one-stamp  mill.  Anon..  203. 

vii.  464. 
Hendy  two-stamp  mill,   Anon.,    24  5, 

xix.  280. 
Mechanical   preparation  plant  at   the 

Paris  exhibition,  Anon.,  272,  lxxx. 

288. 
Sturtevant    centrifugal    rolls,    Anon., 

319.  lxix.  Ill;    493,  Ix.  698. 
Au It m an    rock    crusher,    Anon.,    319, 

lxix.  143. 
Portable  stamp  mill,  Anon..  319,  lxix. 

263. 
Gouverneur      rotary      rock      crusher, 

Anon.,  319,  lxix.' 561. 
Simpson  pulverizer,  Anon.,  319,   lxx. 

313. 
American  steam   stamp,   Anon.,    319, 

lxx.  701. 
Austin  gyratory  crusher,  Anon.,  319, 

lxx.  733. 
Queensland       Government       gold-ore 

crushing-plant:  Greater  Britain  ex- 
hibition. Anon.,  481,  xvii.  589. 
Williams  pulveriser,  Anon..  6  25.  xxi. 

76. 
Clark    tube    mill,    Anon.,    632.    lxxix. 

721. 
Baxter    swing    stone    crusher,    Anon., 

63  8,  lxx.  930. 
Ueber  kohlenstampfvorrichtungen 

(coal-stamping    appliances),    Anon., 

89  7.  xx.    1248. 
Gold-mining  machinery,  by  Philip  R. 

Bjorling,  3  43,  iii.  539;   iv.  243. 
Tremain    steam    stamp    mill,     quartz 

crusher,   by  T.  H.  V.  Bower,   7  67. 

i.  145. 
Stamp   milling   of  free-gold   ores,    by 

Dana  Harmon,  15  9,  xxv.  275. 
Mining    and     milling     costs     at    the 

Brookfield  mine,  Queen's  county,  by 

W.     L.     Libbey,     64  2,     the     gold- 
measures  "f  Nova  Scotia,  29. 
Notes  on  dry  and  wet  crushing  with 

cyanide  treatment  in  New  Zealand. 

by  John  McConnel.    479,   vii.  26. 
Notes  on  dry   and   wet   crushing,    by 

Frank  Merricks,  4  7  9,  vii.  35. 
Bryan  mill  as  a  crusher  and  amalga- 


mator compared  with  the  stamp- 
battery,  by  E.  A.  H.  Tays,  122, 
xx ix.  776. 

Crushing  and  concentration  at  Dol- 
coath  mine,  Cornwall,  by  R.  Arthur 
Thomas.  479,  vii.  175. 

Water  and  fuel  economy  in  stamp 
milling,  by  A.  W.  Warwick,  319, 
lxix.  529. 

Evolution  of  the  300-stamp  mill  on 
Douglas  Island,  Alaska,  by  Henry 
Watson,  63  2,  June  16,  1900. 

Some  notes  on  dry  crushing,  by  N.  F. 
White,  167,  vi.  37. 

r/. — Magnetic  Separation . 

Melhode  de  separation  magnetique  de 
la  Societe  Anonyme  des  Mines  de 
Mechernich,  Mechernicher  Bergwerks- 
Aclien-Verein  (magnetic  separation 
of  minerals).  Anon.,  Paris. 

Electro-magnetic  separator,  Anon., 
317,   lxix.  121. 

Eine  Wetherill-aufbereitungsanlage  in 
Deutschland  (magnetic  concentra- 
tion plant,  Lohmannsfeld  mine). 
Anon.,  430,  xxxvi.  1039. 

Magnetic  concentrator,  Monteponi 
mine,  Sardinia,  Anon.,  767,  i.  135. 

Some  forms  of  magnetic  separators 
and  their  application  to  different 
ores,  by  H.  C.  McNeill,  4  9  5,  lvi.  18. 

Magnetische  anreicherung  von  eisen- 
erzen  nach  der  methode  Grondal- 
Dellwik  (Grondal-Dellwik  method  of 
magnetic  concentration  of  iron- 
ores),  by  Edward  Primosigh.  7  3  2, 
xlvii.  51 ;  abs.  481,  xviii.  556. 

Expose  du  procede  Wetherill  (mag- 
netic separation  of  ores),  by  fl. 
Smits,  860,  xiv.  appendix,  1243; 
abs.  2  7  2,  lxxx.  187;  abs.  319,  lxx. 
459;  lxxi.  399. 

Magnetische  aufbereitung  der  eisen- 
erze  (Wetherill  magnetic  separator, 
Lohmannsfeld  mine,  Sigerland),  by 
H.  Smits,  89  7,  xx.  1191;  abs.  16  9, 
xix.  130;  abs.  27  2,  lxxx.  1259. 

La  separation  magnetique  des  minerals 
de  fer  (magnetic  separation  of  ores), 
by  H.  Wedding,  860,  xiv.  appendix, 
1197;  abs.  319,  lxx.  41;  abs.  466. 
cxli.  378;  abs.  493,  Ixi.  1157;  abs. 
63  8,  lxx.  795. 

e. — Sampling. 

Sampling  in  mill  work,  Anon.,  24  5, 
xix.  63. 

Mine  sampling,  Anon.,  245,  xix.  125. 

Snyder  ore  sampler,  Anon.,  319,  lxx. 549. 

Geissler's  vorrichtung  zum  pro- 
benehmen  (Geissler  sampling  ma- 
chine). Anon..  732,  xlviii.  107;  abs. 
177.  lix.  321,  333;  abs.  262,  xxvi. 
172;  abs.  27  2.  lxxix.  462;  abs.  319, 
lxix.  113. 
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Mills  and  samplers,  Cripple  creek, 
Colorado,  by  S.  F.  Hazelhurst,  319, 
lxx.  545. 

Notes  on  mine  surface  sampling,  by 
S.  H.  Pearce,  246,  xviii.  294,  309. 

Mine  surface  sampling,  notes  on 
various  methods  of  ore  sampling, 
their  imperfections  and  the  best 
methods  for  counteracting  them,  by 
S.  H.  Pearce,  625,  xx.  391;  690, 
iii.  503. 

Ore  buying,  by  F.  Danvers  Power, 
838,  xi.   158. 

f. — Screening  and  Sizing. 
Robin's   belt   conveyor,    Anon.,    203, 

vii.  185;   319,  lxx.  403. 
Belt  conveyors  as  sorting  belts,  Anon., 

319,  lxix.  142. 
Aultman     balanced     shaking     screen, 

Anon.,  319,  lxx.  281;  625,  xxi.  113; 

63  8,  lxx.  1251. 
Pratt-Wethey  screen,  Anon.,  319,  lxx. 

731. 
New  spiral  separator,  Anon.,  493,  lx. 

458. 
New      pan     conveyor     and      elevator 

system,  Anon.,  493,  lxi.  76. 
Coal-screening    plant,    Queen    Louisa 

mine,  Prussia,  Anon.,  493,  lxi.  357. 
Balanced  shaking  screen  for  fire-clay, 

Anon.,  493,  lxi.  1220. 
Elevating  and   conveying   machinery, 

Graham,      Morton     &   Co.,      Leeds, 

Anon.,  613,  vi.  904. 
Schwingende    rutsche    mit   doppeltem 

boden    (separating    plant,    Konigin 

Luise  colliery),  Anon.,   989,  xlviii. 


B.   141;    abs.    2  7  2,   lxxx.  374;    abs. 

495,    lviii.   486. 
Vibromotor     automatically     balanced 

screening  machinery,  by  W.  Worby 

Beaumont,  207,  xxii.  107. 
Schleuderseparator    (centrifugal    ore- 
separator),    by    O.    Bilharz    and    L. 

Kleritz,   73  2,  xlviii.  121,  138,   152; 

abs.  27  2,  lxxix.  499;  abs.  8  61,  1900, 

81. 
New  spiral  [coal]  separator,  by  Frank 

Pardee,  151,  1900,  48. 

g. — Tijyjrtw's- 

Mechanical  handling  of  coal,  ore  and 
pig-iron,  Anon.,  4  93,  lxi.  780. 

Device  for  dumping  rock,  Anon.,  625, 
xx.  326. 

Rigg  power  tippler  at  the  Paris  ex- 
hibition, Anon.,  891,  October,  15. 

Automatic  coal-handling  plant,  by 
H.  Dickinson,  84  2,  supplement,  1. 
20755. 

Mechanische  handhabung  von  erzen 
und  kohlen  (mechanical  handling 
of  ore  and  coal),  by  —  Frahm, 
89  7,  xx.  513,  597,  653,  698,  750, 
798. 

Automatic  coal-weighing  and  record- 
ing machines,  by  Charles  Ingrey, 
2  6  6,  1899-1900,  140. 

Eine  aussturzvorrichtung  fiir  kasten 
in  fiihrungen  (tippler  for  winding 
skips),  by  A.  Lukaszewski,  73  2, 
xlviii.  93;  abs.  2  7  2,  lxxix.  415; 
abs.  493,  lx.  398. 

Coal  handling  machinery,  by  F.  D. 
Marshall,  402,  September  8,  1900. 


VIII.— QUARRYING  TECHNOLOGY. 


Drill  work  in  the  Fife  district  council 

stone  quarries,  Anon.,  194,  i.  3. 
Drill  in  quarrying,  Anon.,  194,  i.  50. 
Rock-drills     in     a     Derbyshire     chert 

quarry,  Anon.,  194,  i.  50. 
Brunton  -  and  -  Triers    stone  -  dressing 

machine,  Anon.,  315,  xc.  446. 
Stone-breaking      machinery.      Anon., 

317,  lxix.  627. 
Diamond  saw  for  cutting  stone,  Anon., 

317,  lxix.  852. 
Trier  stone-dressing  machine,   Anon., 

317,  lxx.  629. 
Thew  single-truck  shovel  [or  digger]. 

Anon.,  319,  lxx.  672. 
Mining     and     quarrying     machinery, 

Anon.,  331,  iv.  167. 
Lapidary     industry     of     Birkenfeld, 

Anon.,  625,  xxi.  81. 
Modern   stoneworking   machinery,    by 

Powis  Bale,  3  43,  iii.  135. 
Slate   and    slate    quarrying,    scientific, 


practical  and  commercial,  by  D.  C. 

Davies,  London. 
Text-book  on  ore.  and  stone-mining,  by 

C.  le  Neve  Foster,  London. 
Notes    sur    les    ardoisieres     d'Angers 

(Angers  slate-quarries),   by  J.   Ker- 

sten,  155,  xiii.  227;    794,  Iii.  241; 

870,  ix.  315. 
Quarrying    industry    in    France,    by 

Arthur  Lee,  90  5,  April,  1900. 
Granite  and  granite  quarrying,  by  F. 

T.  Mallon,  905,  June,  1900. 
Building  stones  and  stone  cutting,  by 

Alexander    Marshall,     905.     April, 

1900. 
Big  blast,  Cherbourg  quarry,  by  Val. 

Morton,  907,  xix.  701. 
Quarries,   1S99,  list  of  quarries   under 

the  quarries  act,  189$,  in  the  United 

Kingdom      of     Great     Britain      and 

Ireland,     and     the     Isle     of    Man, 

Official,  London,  63  0. 


SUBJECT-MATTER    INDEX. 


73 


Dispositions  capables  d'entendre  et  do 
faciliter  l'usage  dn  fil  helicoidal 
pour  la  taille  do  marbre  en  roche 
^quarrying  by  a  rapid-running 
wire),  by  N.  IMlati.  860,  xiv. 
appendix,  1275;  abs.  194,  i.  85; 
abs.  272,  lxxx.  341;  abs.  838,  xi. 
152. 


Mining  and  quarrying  apparatus,  by 
J.  J.  Swann.  331,  iv.  229. 

Model  aerial  rope-way,  mining  lime- 
rock  by  electrically-operated  cable- 
ways  in  open-pit  mining  at  Rock- 
land and  Rockport  Maine,  by  Frank 
B.  Wright,  625,  xx.  1;  abs.  481, 
xviii.  575. 


IX.— METALLURGY. 

1.  General. 


Experimental  ore-testing  works : 
means  for  determining  the  proper 
method  to  be  used  in  treating  ores 
from  a  new  mine,  by  Arthur  Lakes, 
625,  xxi.  112. 

Elektriscbe  kraftiibcrtraguug  Tutten- 
dorf-Halsbriicke    der   Konigl.    Hals- 


briickner     Bchmelzhiitte     (electrical 

transmission  of  power  in  smelting 
works),  by  Fr.  Pietzsch,  180,  1899, 
A.  81. 
Handbook  »f  metallurgy,  by  Carl 
Scbnabel,  translated  by  Henry 
Louis.  London. 


2.  Metallurgical  Works. 


a. — General. 
Iron    and    steel-worKs    plant.    Anon., 
493,  lx.  455,  501,  648,  693. 

b. — Great  Britain. 
Charles  Cammell  &  Co.,   Anon.,   169. 

xviii.  276. 
Electrical  power  transmission  in  smelt- 
ing-works,    Ellesmere    Port,    Anon., 

297,    xlvii.    421. 
Dalmarnock    ironworks,    Anon.,    315, 

lxxxix.  506,  560. 
East  Hecla  works :    Messrs.  Hadfielde 

Steel   Foundry    Company,    Limited, 

Anon.,  481,  xviii.  313. 
Works    and    operations    of    Palmer's 

Ship  Building   and  Iron   Company, 

Anon.,  493,  lx.  307. 
Sixty  years  in  British  iron-works,  by 

George  Beard,   2  4  9,  xviii.  101. 
Xew  blast  furnace  installation  of  the 

Millom  and   Askam   Hematite   Iron 

Company,  by  Axel  Sahlin,  493,  lx. 

1229. 
Smelting      Corporation's      works      at 

Ellesmere  Port,  England,  by  Julius 

L.  F.  Vogel,  319,  lxx.  365,  518. 

c. — Europe. 

Austro-H  ungary . 

Industrie  des  mines  de  fer  et  hauts 
foumeaux  de  Hengrie  (Hungarian 
blast-furnace  plants),  by  A.  Edvi- 
Illes,  Budapest. 

Belgium. 
XouveJles  installations   de   la  Societe 
Anonyme  d'Ougree,   by  A.    Desoer, 
15  6,  xxiv.  268. 


Nouvelles  installations  de  la  Societe 
Anonyme  d'  Ougree,  by  —  Peters, 
15  6,  'xxiv.  259. 

Nouveau  haut-fourneau  de  la  Societe 
Anonyme  de  Marcinelle  et  Couillet 
(blast-furnaces),  by  J.  Smeysters, 
15  5,  xiii.  231;   7  94,  Hi.  196. 

France. 

Works  at  Firminy  and  Unieux,  Anon., 
495,  lviii.  383. 

Works  at  St.  Denis,  Anon.,  495,  lviii. 
384. 

Frankreich  (blast-furnaces),  Anon., 
89  7,  xx.  1262. 

St.  diamond  works,  bv  D.  A.  Louis, 
495,  lviii.  370. 

Statistique  de  1'industrie  minerale  de 
la  France:  tableaux  comparatifs  de 
la  production  des  combustibles  min- 
eraux,  des  fontes,  fers  et  aciers  en 
1898  et  en  1899  (mineral  and  metal- 
lurgical jDroduction),  Official,  141, 
xvii.  299. 

Germany. 

Worka  at  Hayange,  Anon.,  4  9  5, 
lviii.  367. 

Works  at  Joeuf,  Anon.,  496,  lviii. 
368. 

Rolling-mills  at  Jamailles,  Anon., 
4  95,   lviii.  370. 

Gussstahlfabrik  von  Fried.  Krupp  in 
Essen  (Krupp  steel-works,  Essen), 
Anon.,  8  9  7,  xx.  926;  abs.  4  9  5, 
lviii.  610;  abs.  613,  vi.  580. 

Italy. 
Iron-ores  and  blast-furnaces  of  Elba, 
by —  Tonietti,  493,  lxi.  14. 
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Russia. 

Iron  industry  in  Urals,  by  —  Men- 
delceff,  3  23,  xx.  271. 

Krivoi-Rog  ct  l'etat  actuel  de  l'indus- 
tric  metallurgique  dans  le  midi  de  la 
Russie  (iron-industry),  by  Martin 
Szymanowsky,  8  60,  xiv.  appendix, 
1385;   abs.  272,  lxxx.  715. 

d. — Asia. 

China. 

Steel-works,  Anon.,  190,  xxxi.   135. 
Usines  pour  la  fabrication  du  fer  et 

de    l'acier,    a    Han-yang    (iron    and 

steel-works),    Anon.,    404,    xxxviii. 

49. 
Han-yang    steel-works,    by    F.     Lyn- 

wood    Garrison,     4  9  5,     lviii.     529; 

8  3  8,  xi.  229. 

India. 

Iron  industry  in  the  territory  of  H.H. 
the  Nizam  of  Hyderabad-Deocan,  by 
S.  A.  Bilgrami,  495,  lvi.  65. 

Barakar  iron-works,  Bengal,  by 
Harold  Harris,  169,  xvii.  518. 

Report  upon  the  manufacture  of  iron 
and  steel  in  India,  1899,  by  R.  H. 
Mahon,   Simla. 

India  as  a  centre  for  steel  manu- 
facture, by  R.  H.  Mahon,  495,  lvi. 
83. 

Japan. 

Japanese  steel-works,  Yawatamura, 
Anon.,  128,  January  18,  1900. 

Die  neuere  industrielle  entwickhmg 
Japans  und  die  kaiserlich  Japan- 
ischen  stahlwerke  (imperial  steel- 
works), by  Emil  Schrodter,  89  7, 
xix.  1141;  abs.  4  93,  lx.  213;  abs. 
49  5,  lvii.  388,  468. 

Das  kaiserlich  Japanische  stahlwerk 
(steel-works),  by  —  Wada,  897,  xx. 
1063. 

e. — Africa, 
f. — America. 
Canada. 

Van  Anda  smelter,  Anon.,    203,   vii. 

393. 
Canada  Iron  Furnace  Company :    new 

furnace  at  Midland,  Ontario,  Anon., 

245,  xix.  272. 
Dominion   Iron    and    Steel    Company, 

Cape    Breton,    Anon.,     272,     lxxx. 

1150;  319,  lxii.  649;  493,  Ixi.  1058. 
Hamilton   Steel   and   Iron   Company : 

new   steel   plant,    Anon.,    493,    lxi. 

210. 


British  Columbia  Copper  Company: 
smelter  at  Anaconda,  Boundary 
Creek,  by  E.  Jacobs,  203,  vii.  335. 

Die  neuo  stahlwerksanlage  der  Hamil- 
ton Steel  and  Iron  Company  (steel 
and  iron  works),  by  Fritz  Lurmann, 
jun.,  897,  xx.  881. 

United  States  of  America. 

Bessemer  plant  at  Youngstown, 
U.S.A.,  Anon.,  272,  lxxx.  877; 
493,  lxi.  828. 

New  Republic  steel-mill  at  Youngs- 
town,  Anon.,   319,   lxx.  426. 

Ashland  Coal  and  Iron  Company, 
Anon.,  493,  lx.  1035. 

Electric  steel  mill,  Alabama,  Anon., 
625,  xx.  137;    abs.  481,  xviii.  563. 

Die  neue  hochofenanlage  der  National 
Steel  Company  in  Youngstown, 
Ohio  (blast-furnace  plant),  Anon., 
983,  xliv.  184. 

Die  entwickhmg  des  drahtwalzwerkes 
mit  besonderer  beriicksichtigung 
von  Nordamerika  (wire  rolling- 
mills),  by  Michael  Baackes,  897, 
xx.  65;  983,  xliv.  55;  abs.  495, 
lvii.  373. 

Continuirliches  bandeisenwalzwerk  in 
Youngstown,  Ohio  (continuous  rol- 
ling-mill), by  P.  Eyermann,  897. 
xx.  982. 

Smelters  and  reduction-works  of  the 
north-west :  facts  in  regard  to  the 
location  and  capacities  of  the 
various  works,  by  Arthur  Lakes, 
625,  xx.  467. 

Iron-works  operated  by  Niagara  elec- 
tric power,  by  Frank  C.  Perkins, 
3  01,  xxxv.  165. 

Neuerungen        bei        Amerikanischen- 
stahlwerken      (novelties     in      steel- 
works), by  H.  Staunnschulte,   89  7, 
xx.  357;  abs.  495,  lvii.  382. 

Early  iron  enterprises  in  Cambria, 
Somerset,  Westmoreland  and  Indiana 
counties,  Pennsylvania,  by  James 
M.  Swank,  12  8,  November  1,  1900. 

Manufacture  of  nickel  steel  in  the 
United  States,  by  Titus  Ulke,  621, 
vii.  431. 

Walzwerksanlagen  in  Vandergrift, 
Pennsylvania  (rolling-mill  plants), 
by  E.  Widekind,  8  9  7,  xx.  1048. 

g. — A  ustralasia. 

A  ustralia. 

New  South  Wales. 

Metallurgical  works,  Anon.,  169.  xvii. 

2. 
State     metallurgical     works     in     New 
South  Wales :    their  proper  use,  by 
G.  H.  Blakemore,  169,  xvii.  358. 
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3.  Combustion,  Fuels,  Heating,  etc. 


a. — General. 

b. — Briquette-fuel  Manufacture. 

Peat  and  compressed  peat  fuel.  Anon., 
2  7  2,   lxxx.   1183,   1294;    lxxxi.  20. 

Progress  of  briquetting  in  America, 
Anon.,  319,  lxx.  703. 

Lime  slacker,  conveyor,  mixer  and 
feeder  for  briquetting  machines, 
Anon.,  493,  lx.  987. 

Middleton  briquette  plant,  Anon., 
6  91,  1900,  C.-3a,   19. 

American  coal  briquettes,  Anon., 
84  2,  supplement,  1.  356. 

Stempelpackung  bei  briketpressen 
(plunger-packing  for  briquette- 
presses),  Anon.,  989,  xlviii.  B. 
142;   abs.  27  2,  lxxx.  376. 

Briquette  manufacture,  by  J.  Hayes, 
6  91,   1900,  C.-3A,   16. 

Om  brikettering  och  kolning  af  skogs 
samt  sagverksaffall  (charcoal  bri- 
quettes), by  G.  von  Heidenstam, 
50  6,  1900,  345. 

Lignite  briquettes,  by  —  Isaac,  27  2, 
lxxix.  499. 

Ueber  die  fabrikation  von  torfbriketts 
(peat  briquettes),  by  B.  Kosman, 
430,  xxxvi.  933. 

Neues  varfahren  zur  gewinnung  von 
torfbriketts  (process  for  making 
peat  briquettos),  by  Rudolf  Mewes, 
2  89,  cccxv.  769. 

Die  herstellung  von  brennmaterial 
aus  torf  (manufacture  of  peat  fuel), 
by  —  Schbndeling,  43  0,  xxxvi. 
793;  abs.  49  5,  lviii.  487. 

Iakttagelser  rorande  malmbriket- 
teringen  och  trakobiing  vid  Pit- 
karanta  (ore-briquettes  and  char- 
coal making  at  Pitkaranta),  by  F. 
G.  Stridsberg,  505,  1900,  483. 

c. — Coke-ovens. 

Fours  a  coke  (by-product  coke-ovens), 
Anon..  Brussels;  abs.  495,  lviii.  445. 

Die  cokeserzeugung  im  Ruhr-kohlen- 
bezirk  (coke  production),  Anon., 
177,   lix.   230. 

Hemingway  coking  process,  Anon., 
2  7  2,  lxxix.  212. 

American  coking  plant,  Anon.,  27  2, 
lxxx.  610. 

Coke  industry  of  Pennsylvania,  Anon., 
27  2.  lxxx.  1044. 

Desulphurization  of  coke,  Anon., 
315,  xc.  229. 

Koksofen-anlage  mit  gewinnung  von 
nebenerzeugnissen  der  zeche  Preus- 
sen  I.  (Otto  coke-ovens),  Anon..  430, 
xxxv.  685;  abs.  481,  xviii.  562. 

Ueber  kohlenstamplmaschinen  (elec- 
trically-driven    coal-stamping     ma- 


chine lor  loading  coke-ovens),  Anon.. 
430,  xxxv.  957;  abs.  481.  xviii.  561. 

By-product  coke-ovens  as  a  source  of 
gas-supply.  Anon.,  4  93,  lx.  988. 

<i as- valve  for  coke-ovens.  Anon.,  4  93, 
lxi.  268. 

Electrical  coke-larries,  Anon.,  493. 
Lxi.  460. 

Electric  coke-pusher  at  the  Advol  von 
Hanaemann  pit,  Anon.,  4 93,  lxi.  1289. 

Profkolning  i  en  Aslins  koluge  (ex- 
perimental charcoal-making  in  an 
Aslins  oven).  Anon.,  505,  1900,  462. 

Coke-ovens  in  France  and  Germany, 
Anon.,  510,  lxxv.  1118. 

Automatic  coke  quenching  and  load- 
ing. Anon.,  62  5,  xx.  327. 

Welsh  coke-ovens  as  used  in  West  Vir- 
ginia in  place  of  beehive  ovens, 
Anon.,  625,  xxi.  11. 

Electrically  operated  coke-larries, 
Anon.,  625,  xxi.  46. 

Koksofenanlage  in  Dombrau,  Oesterr. 
Schlesien  (dry-coal  coking  plant). 
Anon.,  897,  xix.  701;  abs.  4  66. 
cxxxix.  408. 

Zum  heutigen  wettbewerb  der  in  und 
auslandischen  koksofensysteme  (by- 
products of  coke-ovens),  Anon., 
897,  xix.  1055;  abs.  27  2,  lxxx.  749; 
abs.  3  23,  xx.  445;  abs.  496,  lvii. 
304. 

Ueber  kohlenstampfvorrichtungen 

(coal-stamping  machine  for  coke- 
ovens),  Anon.,  897,  xx.  1248. 

Semet-Solvay  coke  plant,  by  Wm.  L. 
Aff elder,  62  5,  xx.  297. 

Ueber  koksofen  system  Brunck 
(Brunck  coke-oven),  by  E.  Brunck, 
897,  xx.  685;  abs.  272,  lxxx.  66; 
abs.  4  9  5,  lviii.  448. 

Coking  in  beehive  ovens  of  the  coals 
of  the  New  Biver  district,  West  Vir- 
ginia, by  Charles  Catlett,  12  2,  xxix. 
84. 

Coking-plant  of  the  Durham  Coal  & 
Coke  Company,  ueorgia,  by  A.  W. 
Evans,  625,  xxi.  49. 

Time  in  coke-making,  by  William  Gil- 
bert Irwin,  319,  lxix.  256. 

By-product  coking  in  Western  Penn- 
sylvania, by  Wm.  Gilbert  Irwin, 
319,  lxix.  711. 

Berg  und  Huttenmaimischer  Verein 
in  Alahrisch-Ostrau  (coke-oven  plant, 
Concordia  colliery,  Moravia),  by  — 
Jicinsky,   73  3.  1900,  80. 

Connellsville  coking  region,  by  F.  C. 
Keighley,  3  51,  September,  1900; 
625,  xx.  319. 

Tradestillation  och  kolning  (wood  dis- 
tilling and  charcoal  making),  by 
Ernest  Larsson,  506,  1900,  381. 
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Experiments  made  to  test  the  coking 
qualities  of  Indian  coals,  by  R.  H. 
Malion.  report  upmn  (he  manufacture 
of  iron  and  steel  iii  India,  1899,  ap- 
pendix i. 

Coke  obtainable  from  Indian  coal,  by 
—  Mannanberg  and  W.  Saise,  re- 
port upon  the  manufacture  of  iron 
and  steel  in   India,  1899,  22. 

Coke-oven  by-products  and  their 
chemistry,  by  J.  D.  Pennock,  493, 
lx.  649,  693. 

Relation  of  coke-producers  to  con- 
sumers :  the  importance  of  the  in- 
dustry and  those  which  depend  upon 
it:  how  to  produce  what  the  con- 
sumer requires,  by  E.  M.  Peters, 
625,  xx.  321. 

Erhohung  der  backfahigkeit  von  stein- 
kohle  (coking  quality  of  coal),  by  H. 
Schild,  43  0,  xxxvi.  205;  abs.  27  2, 
lxxix.  499. 

Coke-oven  plant  for  the  supply  of  illu- 
minating gas,  by  F.  Schniewind, 
4  93,  lx.  405,  453,  503. 

Everett  coke-oven  gas  plant,  by  F. 
Schniewind,  510,  lxxv.  205. 

Specifications  for  foundry  coke,  by  C. 
Scott,  4  93,  lxi.  989. 

d. — Fuels. 

Use  of  peat  as  fuel,  Anon.,  2  7  2,  lxxix. 
31. 

Liquid  fuel,  Anon.,  343,  ii.  471. 

Ueber  verwerthung  kohlenschlamm 
und  kohlenstaub  (utilization  of  coal- 
dust  and  slimes  as  fuel),  Anon., 
7  3  2,  xlvii.  127  ;  abs.  481,  xviii. 
570. 

Liquid  fuel  in  Germany,  Anon.,  8  3  8, 
x.  539. 

Application  of  petroleum  to  metal- 
lurgy and  the  glass  industry,  Anon., 
84  2,   supplement,  1.  20746. 

Verwendung  von  flusagem  brennstoff 
fur  hiittenmannische  zweche  in 
Russland  (use  of  oil  in  metallurgical 
furnaces),  Anon.,  8  9  7,  xx.  424; 
abs.  319,  lxix.  739;  abs.  495,  lviii. 
449. 

Liquid  fuel  in  Europe,  Anon.,  93  8, 
No.  731. 

Tourbe  et  combustible  naphtha-tourbe 
(peat  and  combustible  naphtha 
peat),  by  V.  Alexezeff,  868,  1899, 
No.  12,  1. 

Generation  of  intense  heat  through 
the  combustion  of  aluminium  and 
its  application  for  industrial  pur- 
poses, by  S.  B.,  Archdeacon,  319, 
lxx.  219;  3  43,  iii.  647. 

Peat  and  compressed  peat  fuel,  by 
Philip  R.  Bjorling,  2  7  2,  lxxx.  1127. 

Cheap  fuels,  by  R.  E.  Crompton,  317, 
lxix.  69. 


Thermit,    by  J.   P>.   Gourevich,    868, 

1900,  No.   11,  1. 

Utilisation  des  combustibles  liquides 
(liquid  fuel),  by  H.  Guerin,  404, 
xxxvii.  22,  36. 

L'utilisation  de  la  tourbe  (utilization 
of  peat),  by  L.  H.,   293,   1900,   149. 

Calorific  power  of  weathered  coals,  by 
R.  S.  Hale,  133,  xx.  333. 

Irish  peat  question,  by  T.  Johnson, 
800,   i.    1. 

Applications  du  petrole  a  la  metal- 
lurgie  et  a  1'industrie  du  verre  (ap- 
plications of  petroleum  in  metal- 
lurgy and  in  glass  manufacture),  by 
G.  de  Krivochapkine,  404,  xxxvii. 
309. 

Heat-production  of  Russian  fuels,  by 
I.  Liiassovsky,  8  68,  1900,  No.  7,  1. 

Brown  coal  as  fuel,  by  S.  Linderoth, 
19  6,  November  1,  1900. 

Calorific  value  of  Chilian  coal,  by 
Miguel  Machado  and  H.  F.  Nogues, 
abs.  27  2,  lxxix.  1045;  abs.  495, 
lviii.  442;  abs.  7  61,  xxi.  593. 

Verwendung  von  fliissigem  brennstoff 
fiir  hiittenmannische  zwecke  in 
Russland  (liquid  fuel  in  Russian 
ironworks),  by  J.  Preiner,  897,  xx. 
42;  abs.  2  7  2,  lxxix.  798. 

L'aluniinothermie  (production  of  heat 
by  reaction  of  aluminium  and 
metallic  oxides),  by  ■ —  Verney,  8  61, 
1900,  263. 

e. — Gas-producers,  etc. 

Notes  on  fuel  gases,  Anon.,  316,  xc. 
355. 

Dellwik-Fleischer  water-gas  process, 
Anon.,  317,  lxix.  118. 

Coyne  gas-producer,  Anon.,  319,  lxx. 
10;   493,  lxi.  373. 

Notes  on  gas  as  a  fuel,  Anon.,  493,  lx. 
205. 

Selbstthatige  speisevorrichtung  fiir 
gas  generatoren  (self-feeding  ar- 
rangement for  gas-generators),  by 
C.  W.  Bildt,  73  2,  xlviii.  136. 

Water-gas,  by  C.  F.  Chandler,  449, 
vi.  268. 

Les  gazogenes  Riche  (Riche  gas-pro- 
ducer), by  P.  Corbier,  404,  xxxvii. 
149;  abs.  4  6  6,  cxliii.  408. 

Carburetted  water-gas,  by  Samuel 
Cutler,  3  43,  ii.  377. 

Manufacture  and  application  of  water- 
gas,  by  Carl  Dellwik,  495,  lvii.  119. 

Water-gas  the  most  economical  fuel, 
by  I.  Efron,  868,  1900,  No.  1,  38. 

Wassergas  im  vergleich  mit  andern 
brennbaren  gasen  (power-gas  gener- 
ation), by  Joh.  Korting,  983,  xliv. 
1301,  1345;  abs.  3  23,  xx.  443;  abs. 
466,  cxliii.  383;  abs.  495,  lviii. 
460. 
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f  .■ — F iiriiari  .<,   etc. 
Blast-furnaces,  etc. 

('arbitral  ion  of  air  in  the  blast-fur- 
nace, Anon..  272.  lxxix.  31;  319, 
lxix.  293. 

Cavallier  dust-catcher  tor  blast-fur- 
naces, Anon..  27'.?.  lxx'x.  935;  493. 
lxi.  314. 

American  (Columbus)  blast-furnace 
plant.   Anon..  27  2,  lxxix.  994. 

Apparatus  for  charging  blast-furnaces, 
Anon.,  272,  lxxx.  645. 

New  slag  conveyor,  Anon.,  319,  lxix. 
768. 

Blast-furnace  power  machinery,  Anon., 
331,  iv.  233. 

American  blast-furnace  plant,  Anon., 
4  93,  lx.  947. 

Magazine  mnd-gun  for  stopping  tap- 
hole  of  a  furnace,  Anon.,  493,  lxi. 
833. 

Ueber  eine  neue  hochofenconstruction 
(method  of  constructing  blast-fur- 
naces), by  F.  Burgers,  89  7,  xx. 
675;  abs.  319,  lxx.  193;  abs.  493, 
lxi.  161;   abs.  495,  lviii.  493. 

Relative  desulphurizing  effect  of  lime 
and  magnesia  in  the  iron  blast-fur- 
nace, by  0.  R.  Foster,  12  2,  xxix. 
562. 

Constitution  der  schlacken  und  ihre 
rolle  im  eisenhuttenwesen  (constitu- 
tion of  slags  and  their  part  in  metal- 
lurgy), by  Hans  Freiherrn  v.  Jupt- 
ner,  179,  xlviii.  269;  abs.  495,  lviii. 
276. 

Die  entwicklung  der  Freiberger 
schachtofen  (development  of  the 
Freiberg  blast-furnace),  by  H.  Koch- 
inke,  180,  1899,  A.  107;  abs.  46  6, 
cxl.  334. 

Einige  der  neueren  vorrichtungen  zur 
wegs  chaffung  von  schlacke  (und 
stein)  auf  den  schmelzhutten  in 
Amerika  (American  methods  for  re- 
moval of  slag),  by  Gustav  Kroupa, 
732,  xlviii.  31. 

Directe  eisengewinnung  mit  bestimm- 
tem  kohlenstoffgehalt  (direct-pro- 
duction of  iron  with  a  definite  per- 
centage of  carbon),  by  John  Landin, 
73  2,  xlviii.  359. 

Utilizing  heat  of  molten  slag,  by  Her- 
bert Lang,  319,  lxix.  493. 

Sur  elevation  de  la  temperature  des 
hauts-fourneaux  par  insufflation 
d'huiles  lourdes  (raising  the  tem- 
perature of  blast-furnaces  by  inject- 
ing heavy  oils),  by  F.  Laur,  2  93, 
1900,  6041;    abs.   481,  xviii.  563. 

Blast-furnace  smelting  by  water-gas, 
by  C.  C.  Longridge,  315,  xc.  153; 
84  2,  supplement,  1.  20771. 

Die  hochofen  von  Creusot  wahrend  des 
arbeiterausstandes  vom  September 
20  bis  October  6,  1899  (damping  down 


blast-furnaces),  by  F.  W.  Lurmann, 
89  7,  xix.  1101;   abs.  495,  lvii.  347. 

Yorschlage  zur  mechanischen  beschic- 
kung  von  hochofen  (movable  con- 
veyors for  blast-furnace  charges),  by 
Fritz  W.  Lurmann,  897,  xx.  561; 
abs.   3  23,   xix.   753. 

Hochofenunfall  in  Rodingcn  (blasl-fur- 
nace  explosion),  by  L.  Metz,  89  7, 
xx.  33;  abs.  495,  lvii.  348. 

Le  haut-fourneau  a  la  fin  du  XIX. 
siecle  (blast-furnaces  at  close  of  cen- 
tury), by —  Pasquier,  156,  xxiv.  87. 

Comparison  of  American  and  British 
blast-  furnace  practice,  by  T.  B. 
Rogerson,  959,  vii.  153. 

Ersparnisse  in  der  bewegung  der  roh- 
stoffe  fiir  die  eisendarstellung  (trans- 
port of  materials  to  blast-furnaces), 
by  Emil  Schrodter,  89  7,  xx.  6,  132; 
abs.  495,  lvii.  6. 

Le  nouveau  haut-fourneau  de  la 
Societe  Anonyme  de  Marcinelle  et 
Couillet  (blast-furnaces),  by  J. 
Smeysters,  7  94,  Hi.  196. 

Iron-ore  coke  and  the  use  of  powdered 
ore,  by  —  Wiborgh,  272,  lxxix.  451. 
Blast-furnace   gases. 

Direct  measurement  of  the  quantity  of 
gas  obtained  from  blast-furnaces, 
Anon.,  272,  lxxix.  415. 

Procedes  pour  epurer  les  gaz  des  hauts- 
fourneaux  (purifying  blast-furnace 
gases),  Anon.,  2  93,  1899,  6041;  abs. 
481,  xviii.   562. 

Practical  considerations  involved  in 
the  generation  of  power  by  blast- 
furnace gas,  Anon.,  29  7,  xlvii.  503, 
579. 

Premiere  machine  soufflante  actionnee 
par  les  gaz  de  hauts-fourneaux 
(blowing-engine  worked  by  blast- 
furnace gas),  by  A.  Grciner,  404, 
xxxvii.  39;   abs.  4  95,  lvii.  109. 

L'utilisation  mecanique  des  gaz  de 
hauts-fourneaux  (utilization  of  blast- 
furnace gases),  by  —  Heliot,  8  61, 
1900,  124. 

Verwendung  der  hochofengase  zum 
betriebe  von  gasmaschinen  auf  der 
Donnersmarckhutte  und  Friedens- 
hiitte  (engines  for  the  utilization  of 
blast-furnace  gas),  by  —  Muller  and 
—  Werndl,  897,  xx.  413;  abs.  495, 
lviii.  498. 

Propulsion  of  gas-engines  by  means  of 
blast-furnace  gases,  with  special 
reference  to  the  manufacture  of  cal- 
cium carbide,  by  —  Neumann,  315, 
xc.  372. 

Etat  actuel  de  la  question  des  moteurs 
a  gaz  de  haut-fourneau  (utilization 
of  blast-furnace  gas),  by  H.  Savage, 
7  94,  xlvii.  1;  abs.  481,  xviii.  575. 

Das  Theisensche  centrifugal-gasreini- 
gungsverfahren   fiir   hochofen-   und 
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smist  !»•(■  biittengase  (purification  of 
blast-furnace  gas),  by  E.  Theisen, 
897,  xx.  10.57;  abs.  272,  lxxx.  861  ; 
abs.  319,  lxx.  607;  abs.  493,  lxi. 
826;   abs.  495,  lviii.  503. 

Purification  of  furnace-gases,  by  H. 
Wedding,   4  6  6,  cxl.  335. 

Miscellaneous  Furnaces,  etc. 

Borcher  carbide  furnace,  Anon.,  303, 
xliii.   Ill;    abs.  466,  cxxxix.  468. 

Edwards  mechanical  ore-roasting  fur- 
nace, Anon.,  319,  lxx.  72. 

Dust  removal  at  basic  slag  works, 
Anon.,  493,  lxi.  407. 

Three-pbase  electric-furnace,  Segre, 
Italy,  Anon.,  83  8,  xi.   150. 

Beschickungsvorrichtung  fiir  Siemens- 
Martin-oefen  (charging  apparatus 
for  Martin  furnaces),  Anon.,  89  7, 
xx.  996. 

Z\ir  frage  der  kippbaren  Martinofen 
(tipping  furnace  for  combined  Mar- 
tin-Bessemer process),  by  P.  Eyer- 
mann,  897,  xx.  310;  abs.  27  2, 
lxxix.  595. 

De  l'emploi  du  charbon  pulverise  dans 
les  foyers  des  chaudieres  et  des 
fours  metallurgiques  (coal-dust  fuel 
for  firing  boilers  and  heating  fur- 
naces), by  A.  Halleux,  7  94,  xlvi. 
21;    abs.  481,  xviii.  570. 

Electric  furnaces,  by  M.  Keller,  2  9  7, 
xlvii.  889;  303,  xlv.  361;  882, 
xlviii.  819. 

Advantages  of  electric  furnace-hoists, 
by  E.  A.  Maccoun,  27  2,  lxxx.  13£. 

Reverberatory  furnaces,  by  R.  H.  Pal- 
mer, 3  51,  March,  1900. 

Tiegelschmelzofen  (crucible  furnaces), 
by  E.  Schmatolla,  897,  xix.  1158; 
abs.  4  95,  lvii.  378. 

Neuerungen  schachtofen  (shaft-fur- 
nace), by  Dr.  —  Steger,  989,  xlviii. 
B.  508. 

Electrical  methods  of  heating  as  ap- 
plied to  the  working  of  metals,  by 
G.  W.  de  Tunzelmann,  3  43,  iii.  387, 
677. 

g. — Fefr-acfory  Materials. 
Limestone  bricks :   Schwartz  progress, 

Anon.,  83  8,  xi.  203. 
Einiges  uber  graphitpressen  (graphite 

presses),  by  Carl  Barth,  73  2,  xlviii. 

325. 
Fusibility  and  solubility  by  acids  of 

two   kinds   of   asbestos,    by    Eugene 

van  der  Bellen,  868,  1900,  No.  2,  40. 
Ein   neu   aufgeschlossenes    lager   von 

feuer  festem  thon  (fire-clay),  by  E. 

Cramer    and    H.    Seger,    8  97,    xix. 

1063;  abs.  493,  lvii.  289. 
Ueber  verschiedene  im  handel  befind- 

liche  chamottesteine  (various  kinds 

of  fire-brick  used  in   Germany),   by 

E.  Cramer  and  H.  Seger,  8  9  7,  xx. 

640. 


Manufacture  of  fire-clay  material  for 

gas  works,   by  Frederic  Egner,  117, 

August  20,    ll)(i(). 
Principles   of   lire-brick   manufacture, 

by  Charles  Ferry,  6  21,  vii.  129. 
Fire-clay,  by  Richard  Moldenke,  4  93, 

lxi.  363;    83  8,  xi.  83. 

h. — Calorimetri/  and  Pyrometry. 
Throttling    calorimeter,    Anon.,    317, 

lxix.  231. 
Chapmans  apj>aratus  for  testing  fuel, 

Anon.,  319,  lxix.  322. 
Mclnnes  separating  and  wire-drawing 

calorimeter,    Anon.,    335,    xiv.   93; 

613,  vi.  167. 
Seger  cones  and  the  measurement  of 

high  temperatures,  Anon.,  4  93,  lx. 

505. 
Steam  calorimeters,  Anon.,  613,  v.  84. 
Expansion   of   porcelain   with    rise    of 

temperature,  by  T.  G.  Bedford,  587, 

xlix.  31. 
Mesure  des  tempiratures  elevies  (meas- 
urement of  high  temperatures),  by 

O.  Boudouard  and  H.  Le  Chatelier, 

Paris. 
Chaleurs  specifiques  de  quelques  sub- 
stances organiques  (specific  heat  of 

some    organic    substances),    by    G. 

Fleury,  100,  cxxx.  437. 
Calorimeter  for  measuring  the  wetness 

of  steam,  by  John  Goodman,   272, 

lxxx.  534;    613,  vi.  617;    7  61,  xxii. 

398;   838,  xi.  51. 
Berthier  method  of  coal  calorimetry, 

by  C.  V.  Kerr,  13  3,  xxi.  304. 
Colours  of  heated  steel  corresponding 

to  different  degrees  of  temperature, 

by  —  Maunsel,  F.  W.  Taylor  and  — 

White,  13  3,  xxi.  627. 
Pneumatic  pyrometer  and  autographic" 

recording    gauge,     bv    Edward    A. 

Uehling,  2  66,  1899-1900,  63. 
Determination  of  high  temperatures, 

by  A.  A.  Watson,  203,  vii.  115. 
Thermo-chemistry    and    the    calorific 

power   of   fuel,   by   A.    A.   Watson, 

203,  vii.  229. 

i. — Blowing-engines. 

First  blowing-engine  worked  with 
blast-furnace  gas,  Anon.,  272,  lxxix. 
257;   319,  lxix.  171. 

Blast-furnace  gas-motor  and  blowing- 
engine,  Anon.,  317,  lxix.  87. 

Blowing-engine  operated  by  blast-fur- 
nace gas,  Anon.,  319,  lxix.  171. 

Blowing-engines  on  Tees-side,  Anon., 
493,  lxi.  889. 

Blowing-engines  at  the  North-Eastern 
Steel  Company's  works,  Anon.,  493. 
lxi.  1353. 

Graphit-schmiervorrichtung  fiir  ge- 
blase-cylinder  (graphite  lubricator 
for  blast-cylinders:  Dreyer),  Anon., 
73  2,  xlviii.  466. 
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Blowing-engines  for  the  National 
Steel  Company,  Anon.,  7  59,  Jan- 
uary, 1900. 

Water-pover  blowing-engine:  Cata- 
sauqua,  U.S.A.,  Anon.,  7  61,  xxii. 
584. 

Premiere  machine  soxifflante  acfcionnee 
directement  par  un  moteur  a  gaz 
de  haut-fournean  (blowing-engine 
worked  by  blast-furnace  gases), 
Anon.,  7  94,  xlviii.  307. 

Hochofengasgeblase  fur  differdingen 
(blowing-engine  driven  by  blast- 
furnace gas),  Anon.,  89  7,  xx.  34, 
419;  abs.  27  2,  lxxix.  801;  abs.  7  61, 
xxi.  523. 

Premiere  machine  soumante  actionnee 
par    les    gaz    de    hauts    fourneaux 


(blowing-engine  worked  by  blast- 
furnace gas),  by  A.  Greiner,  404, 
xxxvii.  39;  abs.  495,  lvii.  109. 

Essai  d'une  machine  soufflante  a  gaz 
de  haut  fourneau  (blowing-engine 
operated  by  blast-furnace  gas),  by 
H.  Hubert,  7  9  2,  xxi.  295. 

Blowing-engines,  by  William  E. 
Snyder,  493,  lxi.  1215. 

k. — Heating  and  Measurement  of  Blast. 
Kennedy  hot-blast  and  chimney-valves 

for  stoves,  Anon.,  2  7  2,  lxxix.  302; 

493,  lx.  311. 
Equalisation  of  varying  temperatures 

of  hot  blast,  by  Lawrence  F.  Gjers 

and  Joseph  H.  Harrison,  4  95,  lvii. 

154;     613,    v.    732. 


4.  Iron  Smelting. 


a. — General. 

Metallography  at  the  Massachusetts 
Institute  of  Technology,  Anon.,  12  6, 
xxiii.  320. 

International  standard  specifications 
for  steel  and  iron,  Anon.,  2  7  2,  lxxx. 
165. 

Crystalline  fractures  of  wrought  iron, 
Anon.,  493,  lxi.  990. 

Iron  and  steel  at  the  Paris  exhibition, 
Great  Britain,  France,  United 
States,  Germany,  Sweden,  Russia, 
Finland,  Belgium,  Austria,  Hun- 
gary, Spain,  Italy,  Bosnia,  Canada, 
India  and  New  Caledonia,  Anon., 
493,  supplement,  August  10. 

Talbot's  continuirlicher  Siemens-Mar- 
tin process  (Talbot's  continuous  Sie- 
mens-Martin process,  Pencoyd  iron- 
works), Anon.,  897,  xx.  263;  abs. 
8  61,  1900,  162. 

Iron  and  steel  from  the  point  of  view 
of  the  phase-doctrine,  by  H.  W. 
Bakhuis-Roozeboom,       495,       lviii. 

,    311. 

Notes  on  the  progress  of  the  home  and 
foreign  iron  and  steel  industries,  by 
E.  J.  Ball,  Bennett  H.  Brough  and 
H.  G.  Graves,  49  5,  lvii.  266. 

Iron  and  steel  at  the  universal  exhibi- 
tion, Paris,  1900,  by  H.  Bauerman, 
4  9  5,  lviii.   156. 
Improvements    in    iron    manufacture, 
by    Sir    Lowthian    Bell,    4  7  5,    — ; 
2  7  2,  lxxx.  1200;    613,  vi.  809. 
Siderurgie  (study  of  iron),  by  G.  Bres- 
son,   794,   1.  225;    li.    163,  242. 
Ueber    schlacken    (slags),    by    Albert 
Cap,  7  3  2,  xlviii.  231. 

Constitution  chiniique  des  aciers ;  in- 
fluence de  la  trempe  sur  l'etat  de 
combinaison  des  elements  autres  que 
le  carbone  (influence  of  hardening), 
by  Ad.  Carnot  and  Ed.  Goutal,  100. 
cxxxi.   92;    abs.    495,    lviii.   546. 


Eecherches  sur  la  constitution  chini- 
ique des  fontes  et  des  aciers  (chemi- 
cal constitution  of  cast-iron  and 
steels),  by  Ad.  Carnot  and  Ed. 
Goutal,  141,  xviii.  263. 

Sur  la  cristallographie  du  fer  (crystal- 
lography of  iron),  by  G.  Cartaud 
and  F.  Osmond,  141,  xviii.  113; 
abs.  4  9  5,  lviii.  540. 

Present  state  of  iron  metallurgy,  by 
Emile  Demenge,  2  7  2,  lxxx.  546; 
319,  lxx.  398. 

Die  lage  des  Deutschen  eisenhiitten- 
wesens  an  der  jahrhundertwende 
(iron-smelting  at  end  of  century), 
by  —  Durre,  9  83,  xliv.  381. 

Iron  industry  of  Austria,  by  C.  R.  von 
Ernst,  981,  Hi.  321;  abs.  495,  lviii. 
592. 

Crystalline  structure  of  metals,  by  J. 
A.  Ewing,  819,  lxvii.  112;  926, 
May  21,  5. 

Crystalline  structure  of  metals,  by  J.  A. 
Ewing  and  Walter  Rosenhain,  Lon- 
don. 

Development  of  iron  manufacture  in 
the  United  States,  by  John  Fritz, 
24  9,  xvii.  459. 

Mining  and  smelting  in  the  state  of 
Durango,  Mexico :  description  of 
the  mines  and  some  peculiar  prob- 
lems met  with  in  smelting,  by  H. 
van  F.  Furman,   6  2  5,  xx.  433. 

Crystallisation  of  metals,  by  E.  B. 
Gilmour,  4  93,  lxi.  24;  613,  vi.  101  ; 
7  61,   xxii.  252. 

Die  theorie  der  eisen-kohlenstofflegi- 
rungen  nach  Osmond  und  Roberts- 
Austen  (theory  of  the  iron-carbon 
alloys,  according  to  Osmond  and 
Roberts-Austen),  by  E.  Heyn,  897, 
xx.  15. 
Ueberblick  fiber  den  gegenwartigen 
stand  der  metallographie  (metal- 
lography), by  E.  Heyn,   983,  xliv. 


80 


SUBJECT-MATTER    INDEX. 


137,  175;    abs.   3  23,  xix.  751;   abs. 
4  9  5,  Ivii.  398. 

Kelative  corrosion  of  wrought-iron, 
soft  steel  and  nickel  steel,  by  Henry 
M.  Howe,  319,  lxx.  188. 

Corrosion  of  wrought-iron  and  steel, 
by  Henry  M.  Howe,  613,  vi.  423. 

Progress  of  iron  and  steel  metallurgy, 
by  Henry  M.  Howe,  6  21.  vii.  410. 

Beitrage  zur  losungstheorie  von  eisen 
und  stabl  (contributions  to  the  solu- 
tion theory  of  iron  and  steel),  by  H. 
Jiiptner  vou  Jornstorff,  73  2,  xlviii. 
15,  29,  86;  897,  xx.  878;  abs.  495, 
lvii.  219,  422. 

Eisen  und  stahl  vom  standpuhkte  der 
phasenlehre  (iron  and  steel  of  the 
phase  doctrine),  by  H.  v.  Jiiptner, 
897,  xx.  1205,  1269. 

Stassano  process  for  the  production  of 
iron  and  steel,  by  John  B.  Kershaw, 
297,  xlvi.  1006. 

Decade  of  progress  in  reducing  costs, 
by  Charles  Kirchoff,  12  2,  xxix. 
352. 

Riddles  wrought  in  iron  and  steel,  by 
Paul  Kreuzpointer,  24  9,  xix.  276; 
3  55,  cxlix.  321. 

Chemistry  and  physics  of  cast-iron,  by 
Paul  Kreuzpointer,  3  5  5,  cl.  460. 

Histoire  de  la  dephosphoration  (his- 
tory of  dephosphorisation),  by  — 
Lencauchez,  8  61,  1899,  262. 

Report  upon  the  manufacture  of  iron 
and  steel  in  India,  1899,  by  R.  H. 
Mahon,  Simla. 

Influence  of  aluminium  on  the  carbon 
in  cast-iron,  by  G.  Melland  and  H. 
W.  Waldron,  49  5,  lviii.  244. 

Sur  le  cristallographie  du  fer  (crystal- 
lography of  iron),  by  F.  Osmond, 
141,  xvii.  110. 

Shot  iron :  how  to  recover  and  use  it, 
by  C.  H.  Putnam,  317,  lxx.  782. 

Apercu  historique  de  la  siderurgie 
Russe  (Russian  iron  industry),  by  E. 
Ragosiue,  868,  1899,  No.  10,  21. 

Minerals  de  fer  (phosphorus  in  iron- 
ore),  by  A.  Ransy,  794,  xlvii.  299; 
abs.  495,  lvii.  266. 

Century's  progress  in  iron  and  steel 
manufacture,  by  Sir  William' 
Roberts-Austen,  3  31,  iv.  322. 

Etat  actuel  de  la  fabrication  du  metal 
Thomas  et  ses  consequences  sur  le 
puddlage  (manufacture  of  Thomas 
metal  and  its  effect  on  puddling 
process),  by  G.  Rocour,  860,  xiv. 
appendix,  1517. 

Ueber  den  einfluss  der  temperatur  auf 
die  elasticitat  der  metalle  (influence 
of  low  temperature  on  elasticity  of 
iron),  by  C.  Schafer,  897,  xx.  1024. 

Utilization  of  blast-furnace  slag,  by 
Cecil  von  Schwarz,  495,  lvii.  141. 

Metallurgy  of  iron  and  steel,   by  A. 


Humboldt  Sexton,  613,  v.  76,  156, 
220,  340,  401,  472,  653,  860;  vi.  40, 
232,  392,  451,  591,  652,  728,  843. 

Present  position  of  the  solution  theory 
of  carburiscd  iron,  by  A.  Stansfield, 
495,    lviii.    317. 

Practical  metallography,  by  J.  E. 
Stead,   266,   1899-1900,  97. 

Mutual  relations  oi  iron,  phosphorus 
and  carbon  when  together  in  cast- 
iron  and  steel,  by  J.  E.  Stead,  317, 
lxx.  493. 

Iron  and  phosphorus,  by  J.  E.  Stead. 
495,  lviii.  60. 

Growth  of  the  iron  industry  in  the 
United  States,  by  F.  W.  Taussig, 
2  7  2,  lxxix.  509. 

Smaltningsforsok  med  Gellivare  A- 
malm  och  koncentrat  (smelting  Gel- 
livara  A-ore  and  concentrates  in  the 
blast-furnace),  by  H.  Tholander, 
50  5,  1900,  493. 

Reminiscences  of  the  early  anthracite- 
iron  industry,  by  Samuel  Thomas, 
12  2,  xxix.  901. 

L'industrie  siderurgique  Russe  econ- 
omique  (Russian  iron-industry),  by 
Paul  Trasenster,  7  94,  xlvi.  151, 
273 ;  xlvii.  33. 

International  specifications  and 
methods  of  testing  iron  and  steel 
from  an  American  engineer's  stand- 
point, by  William  Webster,  319, 
lxx.  165,  193. 

Influence  of  copper  in  retarding  corro- 
sion of  soft  steel  and  wrought  iron, 
by  F.  H.  Williams,  319,  lxx.  667. 

h. — Production  of  Pig-iron. 

Pig-ejector  for  casting-machines:  F. 
White  and  J.  Scruple,  Anon.,  272. 
lxxx.  341;    493,  lxi.  316. 

Hartmann  pig-iron  casting-machine 
for  small  furnaces,  Anon.,  4  93,  lxi. 
997. 

Evans  improved  ingot  stripper.  Anon., 
493,  lxi.  1163. 

El  mineral  de  hierro  cromado  y  sus 
aplicaciones  (chrome  iron-ore  and 
its  application),  Anon.,  786,  li.  141. 

Roheisen-giessvomchtung  (Orth  cast- 
ing apparatus),  Anon.,  897,  xx. 
1033;  abs.  2  7  2,  lxxx.  914. 

Vorkommen  von  vanadium  im  Luxem- 
burgischen  hochofenbetriebe  (vanad- 
ium in  pig-iron),  by  L.  Blum,  897, 
xx.  393. 

Zur  beurtheilung  des  roheisens  nach 
dem  kleingefiige  (properties  of  pig- 
iron,  by  examination  of  a  fracture), 
by  K.  Glinz  and  E.  Heyn,  89  7,  xx. 
37;   abs.  4  95,  lvii.  401. 

Fracture  of  pig-iron,  by  Edward  Kirk, 
4  9  7,  February  15,  1900. 

Pig-iron  made  from  titaniferous  ores, 
by  Auguste  J.  Rossi,  319,  lxix.  284, 
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Ett  forslag  att  vid  Martin  metoden 
anvanda  en  af  sevard  tillsats  forfar- 
skadt  taekjara  utan  tillsats  af  malm 
(pig-iron  manufacture),  by  Alex- 
ander Sattmann,  506,   1900,  4">. 

Die  Uehlingsche  giefsmasehine  (Ueh- 
ling  casting-machine),  by  Ed.  A. 
Uehling,  897,  xx.  25,  104,'  212;  abs. 
4  9  5,  lvii.  352. 

Sandless  pig-iron,  by  Thos.  D.  West, 
126,  xxiii.  1227. 

c. — Foundry  Practice  and   Pattem- 
maMng. 

Breakage  of  a  large  casting,   Anon., 

126,  xxiii.  349. 
Cast-iron  wheel  for  high  speeds.  Anon., 

126,  xxiii.  475. 
New  cupola  lining,  Anon.,  315,  lxxxix. 

301. 
Device  for  sampling  pig-iron,  Anon., 

315,  lxxxix.  392. 
Old  girders,  Anon.,  315,  xc.  408. 
Malleable  cast-iron,  Anon.,   319,   lxx. 

275. 
Bridge  for  carrying  molten  iron:  Car- 
negie Steel   Company,   Anon.,    319, 

lxx.  547. 
Chilled-iron    alloy,    Anon.,    493,    lx. 

602. 
Analysis     in     mixing     foundry     iron, 

Anon.,  493,  lxi.  1101. 
Casting  pig-iron  by  machinery,  Anon., 

84  2,  lxxxii.  118. 
Construction  of  foimdry  patterns,  by 

Herbert  Aughtie,  613,  vi.  853,  888, 

914. 
Modern    iron    foundry    practice,     by 

George  E.  Bale,  7  61,  xxi.  124,  173, 

268,  342,  396,  436,  508,  580;  xxii.  4, 

73,  123,  243,  363,  410,  508,  603. 
Defects   in    iron    castings,    by    David 

Brown,  5  7  2,  xxi.  61. 
Annealing     malleable     cast-iron,     by 

George  C.  Davis,  4  64,  xxviii.  182; 
.  493,  lx.  552;  497.  March  8,  1900. 
Shrinkage  of  malleable-iron  castings, 

by  H.  O.  Evans,  761,  xxi.  522. 
Burning  or  mending  of  castings,   by 

Edward  B.  Gilmour,  493,  lxi.  1056. 
Modern  foundry,   by  Joseph   Horner, 

2  4  9,  xvii.  300. 
Foundry    cranes,    by   Joseph    Horner, 

249,  xviii.  214. 
Annealing     of     white     cast-iron,     by 

Charles  James,  355,  cl.  227. 
Notes  on  pig-iron  breaker,  by  Enoch 

James,  959,  vii.  175. 
Moulding   locomotive    driving-wheels, 

by  L.  C.  Jewett,  12  6,  xxiii.  454. 
Real  fuel  ratio,  by  L.  C.  Jewett,  493, 

lxi.  315. 
Moulding  a  lathe  bed,  by  L.  C.  Jewett, 

615,  i.  258. 
Chemistry    and    physics    of    cast-iron 


briefly  considered,  by  J.  E.  Johnson, 

jun.,  126,  xxiii.  316,  342. 
Notes  on  pipe  founding,  by  E.  Kebler, 

493,  lx.  987. 
Practical    treatise    on    the    construction 

and  management  of  foundry  cupola*, 

by  E.  Kirk,  Philadelphia. 
Foundry  irons,  by  Edward  Kirk,  3  51, 

March,  1900. 
Cupola  fuels,   by   Edward  Kirk,    613, 

vi.  702. 
Pig-iron  breaker,  by  T.  E.  G.  Marley, 

959,  vii.  172. 
Testing  cast-iron  for  ultimate  stresses, 

by  Walter  J.  May,  7  61,  xxi.  23. 
Venting  awkward  cores,  by  Walter  J. 

May,  7  61,  xxi.  326. 
Foundry   waste   in   dressing  castings, 

by  Walter  J.  May,  761,  xxii.  513. 
Furnace-tapping  hood,  by  E.  H.  Mes- 

siter,  319,  Ixix.  317. 
Conveyors  in  the  foundry,  by  Dr.  R. 

Moldenke,  497,  June  14,  1900. 
Problem  of  machine  moulding,  by  E. 

H.  Mumford,  7  61,  xxii.  344. 
Casting  a  six-way  pipe  without  a  pat- 
tern, by  Jas.  A.  Murphy,  12  6,  xxiii. 

180. 
Moulding  a  propeller  wheel  in  green 

sand,  by  R.  H.  Palmer,  12  6,  xxiii. 

133,  195. 
Judgment  in  the  use  of  cores,  by  R. 

H.    Palmer,    12  6,    xxiii.    218;    7  61, 

xxi.  392. 
Casting  with  a  troublesome  core,   by 

R.  H.  Palmer,  126,  xxiii.  248. 
Moulding  a  large  planer  platen  with- 
out  a   pattern,    by   R.    H.    Palmer, 

126,  xxiii.  372. 
Moulding  a  casting  oy  bedding  in  the 

floor,  by  R.  H.  Palmer,  12  6,  xxiii. 

1162. 
Moulding  a  gas-engine  bed  in  a  three- 
part  flask,  by  R.  H.  Palmer,  12  6, 

xxiii.  1182. 
Casting  a  header  in  the  floor,  by  R.  H. 

Palmer,  126,  xxiii.  1237. 
Casting  of  a  lathe-bed,  by  R.  H.  Pal- 
mer, 3  51,  February,  1900. 
Foundry  flasks,  by  E.  H.  Pierce,  4  93, 

lxi.  308. 
Foundry  iron,  by  Herbert  Pilkington, 

4  64,  xxviii.  68. 
Davis    giefsmasehine    (Davis    casting- 
machine),  by  A.  Post,  897,  xx.  104; 

abs.  4  9  5,  lvii.  353. 
Pattern-making :     using    loose    pieces 

instead  of  a  core,  by  John  M.  Rich- 
ardson, 12  6,  xxiii.  277. 
Specification   for   moulding   sand,    by 

—  Scott,  4  9  3,  lxi.  1001. 
Modern    foundry    practice,    by    John 

Sharp,  315,  xc.  640. 
Gas-engine  in  the  foundry,  by  George 

Tru°,  901,  3d.  298. 
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Foundry   travelling-cranes,   by   A.   D. 

Williams,   331,  xx.  452. 
Electric  travelling-cranes  for  foundry 

use,    by   A.    D.    Williams,    613,    vi. 

814;   615,  ii.  36. 
Pattern-making  and  moulding :    their 

position  in  the  engineering  shop,  by 

W.  H.  Wilson,  343,  ii.  444. 

d. — Production  of   Wrought-iron. 

Wellman  charging  machine,  Anon., 
2  7  2,  lxxix.  273. 

Improved  rotary  squeezer  for  puddled- 
iron  for  operating  upon  the  puddled 
ball  or  bloom,  and  preparing  the 
same  for  forge  rolls,  Anon.,  761, 
xxi.  180. 

Nuevo  procedimiento  directo :  Carl 
Otto  (direct  process  for  produc- 
ing malleable  iron  and  steel),  Anon., 
786,  li.  227. 

Amerikanische  walzwerksanlagen 

(American  rolling-mills),  by  P. 
Eyermann,  897,  xx.  730. 

Geschichte  der  directen  eisen-  und 
stahlerzeugung  in  kurzgefasster, 
vergleichender  darstellung  (produc- 
tion of  malleable  iron),  by  H.  Leob- 
ner,  179,  xlviii.  219;  abs.  495,  lvii. 
365. 

Making  best  Yorkshire  iron,  by  Ewing 
Matheson,  249,  xviii.  179. 

e. — Production  of  Steel. 
Taylor-White  process  of  treating  steel, 
Anon.,  12  6,  xxiii.  783;  3  27,  August 

4,  1900;   493,  lxi.  363. 
Steel-making  in  the  Southern  States  of 

North  America,  Anon.,  315,  lxxxix. 

142. 
Talbot  steel   process   at  the   Pencoyd 

iron-works,    Anon.,    3  2  7,    February 

17,  1900. 
Gas     crucible-steel     furnace,     Anon., 

493,  lx.  251. 
Talbot   continuous    open-hearth    steel 

process,  Anon.,  4  93,  lx.  354. 
Otto's  direct  process  [for  manufacture 

of  iron  and  steel].  Anon.,   493,  lx. 

688. 
Standard  American   specifications   for 

steel,  Anon.,  493,  lx.  1036. 
Is     the     Bessemer     process     doomed, 

Anon.,  493,  lxi.  223. 
Metod  att  ta  ta  stal  medelst  hydraul- 

isk    sammantryckninig    efter    gjut- 

ningen,  utarbetad  vid  stalverken  uti 

St.   Etienne,   Frankrike  (method  of 

treating  steel  by  hydraulic  pressure 

after  casting,  elaborated  at  the  St. 

Etienne   steel-works),    Anon.,    506, 

1900,  294. 
General    notes    on    the    principles    of 

steel   manufacture,   Anon.,    545,    i. 

67,  88. 


Fluid  compressed  steel.  Anon.,  545,  i. 
78. 

Manufacture  of  steel  by  the  Siemens 
open-hearth  process,  Anon.,  545,  ii. 
17. 

Nuevo  procedimiento  directo :  Carl 
Otto  (direct  jjrocess  for  producing 
malleable  iron  and  steel),  Anon., 
786,  li.  227. 

Physical  qualities  of  nickel  steel, 
Anon.,  838,  x.  441. 

Stassano  process  (electric  furnace  for 
steel  production  from  ores),  Anon., 
842,  lxxxii.  68. 

Lee  aciera  au  nickel  a  l'exposition  de 
1900  (nickel  steel  at  the  Paris  ex- 
hibition), by  A.  Abraham,  404, 
xxxvii.  268;  abs.  495,  lviii.  547. 

La  fabrication  et  la  travail  des  aciers 
speciaux  (manufacture  of  special 
steels),  by  L.  Babu,  860,  xiv.  1533; 
abs.  272,  lxxx.  394;  abs.  493,  lx. 
1229;   abs.  83  8,  xi.  54. 

Nickel-steel :  synopsis  of  experiment 
and  opinion,  by  David  H.  Browne, 
12  2,  xxix.  569. 

Heat  treatment  and  micro-structure  of 
steel,  by  A.  Campion,  959,  vii.  72. 

Rudolphs-Landin  method  of  produc- 
ing steel,  by  P.  Horden  and  H. 
Tholander,  4  95,   lviii.  520. 

Beziehungen  zwischen  chemischer 
zusammensetzung  des  stahles  und 
seinen  mechanischen  eigenschaften 
(mechanical  properties  of  steel),  by 
H.  v.  Jiiptner,  89  7,  xx.  939;  abs. 
495,  lviii.  543. 

Manufacture  of  structural  steel  in  the 
United  States,  by  F.  H.  Kindl,  249, 
xvii.  259. 

Die      neueren      fortschritte      in      der. 
flusseisenerzeugung      (progress      in 
methods    of    producing    steel),     by 
Fritz  Liirmann,  jun.,  897,  xx.  769; 
abs.  495,  lviii.  523. 

Casting  solid  pipe  ingots  for  drawing 
tubes,  by  Walter  J.  May,  7  61,  xxii. 
297. 

The  use  of  fluid  metal  in  the  open- 
hearth  furnace,  by  James  Riley, 
4  9  5,  lvii.  22. 

Etat  actuel  de  la  fabrication  du  metal 
Thomas  et  ses  consequences  sur  le 
puddlage  (present  state  of  the  basic 
process),  by  G.  Rocour,  8  60,  xiv. 
1517;  abs.  272,  lxxx.  66;  abs.  493. 
lxi.  174. 

Cupola  practice  in  Bessemer  steel- 
works, by  S.  M.  Rodgers,  493,  lxi. 
316. 

Die  klein-Bessemerei  fur  stahlform- 
guss  und  temperguss  (small  Bes- 
semer plants  for  steel  castings),  by 
Carl  Rott,  983,  xliv.  144;  abs.  4  93. 
lvii.  384. 
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Nuevo  procedimiento  para  la  fabrica- 
cion  de  acero  en  hornos  dc  solera 
(steel  manufacture  in  open-hearth 
furnaces),  by  Alexander  Sattmann. 
786.  H.  164. 

Martiniren  bci  verwendung  eines  sehr 
hohen  proccntsatzcs  weichen  roheis- 
cns,  onne  erzzusatz  (open-hearth 
steel-making  from  cast-iron  without 
addition  of  ore),  by  A.  Sattmann, 
89  7,  xix.  956;  abs.  466,  cxxxix. 
407. 

Die  bestimmung  der  schlacke  im  eisen 
und  stahl  (determination  of  slag 
in  iron  and  steel),  by  Leopold 
Schneider,  73  2,  xlviii.  258,  275; 
abs.  493,  lviii.  577. 

Working  of  Bessemer  converters  :  re- 
port of  chief  inspector  of  factories 
and  workshops,  by  H.  P.  Smith, 
493,    lxi.    126. 

Etude  sur  le  convertisseur  Thomas 
(Thomas  converter),  by  A.  Spilberg, 
7  94.  xlix.  135. 

Open-hearth  continuous  steel  pro- 
cess, by  Benjamin  Talbot,  4  9  5,  lvii. 
33. 

Colours  of  heated  steel  corresponding 
to  different  degrees  of  temperature, 
by  F.  W.  Taylor  and  Maunsel 
White,  319,  lxviii.  762. 

Tiegelstahl  (crucible  steel),  by  O. 
Thallner,  983,  xliv.  422. 

Verwendung  von  siliciumcarbid  in  der 
stahlfabrication  (silicon  carbide  in 
steel  making),  by  F.  J.  Tone,  4  91, 
June  22,  1899;  abs.  861,  1900,  28; 
abs.  897,  xx.  207. 

Notes  on  the  manufacture  of  steel  on 
the  basic  open-hearth,  by  Thomas 
Turner,  959,  vii.  121. 

Om  kisels  inverkan  pa  stals  hallfast- 
het  segenskaper  (influence  of  silver 
on  toughening  of  steel),  by  A.  Wahl- 
berg.   505,  1900,  39,  65. 

Rail  steel :  its  chemistry  and  heat 
treatment,  by  William  R.  Webster, 
772,  February  16.  1<*00. 

Ueber  Bessemern  mit  heissem  geblase 
(Bessemerising  with  heated  blast), 
by  Prof.  —  Wiborgh,  17  7,  lix.  52. 

f. —  Wrought-irnn  Products. 

Three-high  continuous  (rolling)  mill : 

A.  Perry.  Anon.,   2  7  2,  Ixxix.  1030. 
Old  girders,  Anon.,  315,  xc.  408. 
Rolling-mill      engines      and      mining 

machinery  at  the  Paris  exhibition, 

Anon.,  317,  lxx.  206. 
Drop-forging   machines,    Anon.,    317. 

lxx.  628. 
Deformation   of   metals   by   punching 

and  shearing,   Anon.,   4  6  6,  cxxxix. 

414. 


Continuous  rolling  of   merchant  bar, 

Anon..  493,  lx.  252. 
10,000     tons     forging-press     at      the 

Obouchoff   works,    Anon.,    493,    lx. 

502. 
Cost   of   manufacturing   finished    iron, 

Anon.,  493,  lx.  781. 
Power   consumption    of   rolling   mills. 

Anon.,  4  93,  lxi.  314. 
Rail-making    prol  lems,    Anon.,    493. 

lxi.  355. 
Manufacture  and  care  of  chilled  rolls. 

Anon.,  493,  lxi.  416. 
Rotary   shear   for   bars,   Anon.,    493, 

lxi.   459. 
British    tube-making   process,    Anon.. 

493,  lxi.  516. 
Allis-Andrew    sheet    rolling    process. 

Anon..  493,  lxi.  990. 
Size  of  tin-plate  rolls,  Anon.,  493,  lxi. 

1099. 
Pneumatic    forging-machine,     Anon., 

493,  lxi.  1165. 
Proposed    standard    specifications    of 

materials:    iron    and    steel,    Anon., 

7  61,  xxii.  84,  132. 
Improved    mill    for   rolling    iron    and 

steel:    W.    Lees,    Anon.,    7  61,    xxii. 

560. 
9,000  tons  forging  press,  Anon.,  84  2, 

supplement,  1.  20523. 
La min age   continu    des   fers   et   aciers 

marchands    (continuous    rolling    of 

mercantile    steel    and    iron),    by    G. 

Briand,  404,  xxxvii.  116. 
Wire  and  wire  drawing,  by  J.  Dixon 

Brunton,  95  9,  vii.  91. 
Wrought-iron   at  high   and   low  tem- 
peratures, by  R.  C.  Carpenter,  46  6, 

cxxxix.  477. 
Etude   comparative   sur  les   machines 

motrices      des      laminoirs      (prime 

movers     of     rolling-mills),     by     — 

Clamens,   8  61,   1900,  209. 
Galvanised  iron:   its  manufacture  and 

uses,  by  James  Davis,  London. 
Neue  gesichtspunkte  und  erfahrungen 

im        walzwerksbetriebe        (modern 

practice  in  rolling-mill  driving),  by 

H.  Ehrherdt,  897,  xx.  871. 
Ueber  trio  walzen  (three-high  rolling- 
mills),  by  F.  Horn,  897,  xx.  875. 
Suggested    improvements    in    rolling- 
mills,    by    L.    Katona,    495,    lviii. 

259. 
Welded  chains,  by  E.  J.  Taylor,  599, 

1899,  61. 
Neue  walzstrafsen  (new  trains  of  rolls 

for    the    economical    production    of 

wire),    by   Edm.    Weber,    897,    xx. 

421. 
Verfahren   zur   herstellung  von  naht- 

losen   hohlkorpern   (manufacture   of 

seamless  tubing),  by  H.  Zobler,  983, 

xliv.  190. 
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g. — Steal  Products. 
Cast-steel  driving  wheels,  Anon.,  115, 
February,  1900. 

Les  hautes  temperatures  et  les  eoleurs 
correspondantes  dans  de  l'acier 
(high  temperatures  and  correspond- 
ing colours  in  steel),  Anon.,  2  93, 
1900,    48. 

Tropenas  process  for  steel  castings, 
Anon.,  319,  lxx.  761. 

Properties  and  possible  uses  of  nickel- 
steel,  Anon.,  464,  xxviii.  138,  154, 
163. 

Continuous  system  as  applied  to  the 
rolling  of  merchant  steel,  Anon., 
4  91,  January  18,  1900. 

Recent  experience  in  re-rolling  rails, 
Anon.,  493,  lx.  301. 

Machine  for  drawing  seamless  steel 
tubes  with  longitudinal  ribs,  Anon., 
493,  lx.  552;    613,  v.  642. 

Oil-furnace  for  tempering,  Anon., 
493,  lx.  752. 

Lee  improved  rolling-mill  for  rolling 
railway  axles,  Anon.,  7  61,  xxi.  64. 


Flusseisenblech-gluhofen,  Kulebaki 
(steel-plate  annealing  furnace, 
Kulebaki  iron  -  works,  Russia), 
Anon.,  897,  xx.  472. 

Manufacture  of  steel  castings,  by  J. 
E.   Fletcher,  599,  1899,  201. 

Blacksmith  shop  study  of  cast  steel, 
by  G.  F.  Hinkins,  7  61,  xxi.  12. 

Overheated  steel,  by  T.  O.  Leary, 
4  64,  xxviii.  114. 

Pressing  of  steel  with  especial  refer- 
ence to  economy  in  transportation, 
by  Henrik  V.  Loss,  3  55,  cxlix.  26. 

Method  of  bending  pipes,  by  R.  H. 
Perry,  838,  x.  510. 

Flusseisenblech-gliihofen :  Hen.  Wio- 
wiszewski  (steel-plate  annealing-fur- 
nace), by  J.  Q.  Rayner,  897,  xx. 
472. 

L'etat  actuel  de  la  fabrication  des 
moulages  d'acier  (manufacture  of 
steel  castings),  by  A.  Tissot,  8  60, 
xiv.  appendix,  1637;  abs.  12  6,  xxiii. 
S62;  abs.  493,  lx.  1228;  abs.  495, 
lviii.  532. 


5.  Copper  Smelting  and  Extraction. 


'  Wet    methods    of    copper    extraction, 
Anon.,  319,  lxix.  732. 

Pyritic  smelting  and  hot  blast,  by  S. 
E.  Bretherton,  319,  lxx.  760. 

Electrical  deposition  of  copper,  by 
J.  Campbell  Dickson,  7  53,  xxxi. 
52. 

Electrolytic  determination  of  copper 
[at  Ducktown,  U.S.A.],  by  William 
E.  Grainger,  169,  xviii.  407. 

Notes  on  lead  and  copper-smelting  and 
copper-converting,  by  Hiram  W. 
Hixon,  New  York  and  London. 

Electrolysis  and  refining  of  copper, 
by  Edward  Keller,  6  21,  vii.  229. 

Ueber  verluste  bei  der  bestimmung 
des  goldes  und  silbers  in  kupfer- 
barren.  die  ursachen  dieser  verluste 
und  eine  methode  zur  vermeidung 
derselben  (determination  of  gold 
and  silver  in  copper  bars),  by 
Randolph  Van  Liew,  177,  lix.  392.. 
405. 

Der  einfluss  des  kupfers  auf  eisen  (in- 
fluence of  copper  on  iron),   by  W. 


Lipin,  89  7,  xx.  536,  583;  abs.  49  5, 

lviii.  551. 
Pyritic  smelting  of  copper-ores,  by  C. 

C.  Longridge,  16  9,  xviii.  152,  176; 

317,  lxix.  774. 
Roasting  copper-ore  at  Keswick,  Cali- 
fornia,   by   T.   Nelson,    319,    lxviii. 

457;  abs.  481,  xviii.  565. 
Electrolytic  refining  of  copper,  by  J. 

Ohly,  169,  xviii.  406. 
New    methods    for   the    extraction   of 

copper  and  zinc,  by  J.  Ohly,   63  2, 

December  29,  1900.' 
Chemistry  of  copper,  by  C.  S.  Palmer, 

169,  xvii.  42. 
Modern      copper-smelting,      1899,      by 

Edward  Dyer  Peters,  New  York. 
Nouvelles     reactions     microchimiques 

du  cuivre   (microchemical   reactions 

of  copper),  by  —  Pozzi-Escot,  100, 

cxxx.  90. 
Copper  industry  of  Chile,  by  J.  Velas- 
quez, 481,  xviii.  564. 
Loder  smelting  furnace,   by  —  Was- 

cott,  63  2,  lxxix.  720. 


6.  Lead  Smelting  and  Extraction. 


Traitement  des  residus  des  fours  a 
plomb  (treatment  of  lead-furnace 
residue),  Anon.,  404,  xxxvii.  8. 

Present  practice  in  silver-lead  smelt- 
ing at  Denver  and  Pueblo,  by  L.  S 
Austen,  6  21,  vii.  470. 


Smelting  of  Dubuque  ores,  by  H.  Fos- 
ter Bain,  6  2  5,  xx.  477. 

Separation  of  bismuth  from  lead,  by 
John  Clark,  883,  1900,  26. 

Metallurgy  of  lead  and  silver,  by  H.  F 
Collins,  London, 
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Neue  bleierz-rostmethode  (method  of 
calcining  lead-ores),  by  C.  von 
Ernst,  73  2.  xlvii.  619;  abs.  466. 
cxxxix.  407. 

Smelting  in  Durango,  Mexico,  by  H. 
van  F.  Furman,  169.  xvii.  543. 

Silver  and  lead  losses  in  lead  smelt- 
ing,by  L.  D.  Godshall, 319, lxix.  43. 

Die  theorie  der  entbleiung  des 
rohzinkes  (separation  of  lead  from 
raw  zinc),  by  E.  Heyn,  177,  lix.  559. 

Notes  on  lead  and  cop]i<r-xm<'ltiny  and 
copper-converting,  by  Hiram  \V. 
Hixon,  New  York  and  London. 

Recent  improvements  in  lead-smelting, 
by  H.  O.  Hofman,  6  21,  vii.  449. 

Lead  smelting  and  gold  and  silver  re- 
fining, by  Malvern  "\Y.  lies.  319, 
lxviii.  788;  lxix.  258;  lxx.  185,  647. 

Note  sur  la  metallurgie  du  plomb  dans 
la  province  de  Mnrcie,  Espagne 
(metallurgy  of  lead  in  the  province 
of  Murcia,  Spain),  by  P.  Jannettaz, 
865,  1900,  i.  705b. 


Reverberatory   smelting   of   lead-ores, 

by  C.  C.  Longridge,  203,  vii.  302. 
Blast-furnace  slags  in  lead  smelting, 

by  ('.  ('.   Longridge,  203,  vii.  346; 

638,  lxx.  919. 
Crushing  and  roasting  of  lead-ores,  by 

C.  C.  Longridge,  63  8,  lxx.  764. 
Blast-furnace  smelting  of  lead-ores,  by 

C.  ('.  Longridge,  63  8,  lxx.  871. 
Lead  blast-furnace  products  and  their 

treatment,     by    C.     C.     Longridge, 

638,  lxx.  919. 
Choice  of  slags  for  lead  smelting,  by 

C.  C.  Longridge,  i*38,  lxx.  1007. 
Blast-furnace  charges  for  lead  smelt- 
ing, by  C.  C.  Longridge,  638,  lxx. 

1178. 
Diffusion  of  gold  in  solid  lead  at  the 

ordinary    temperature,    by    Sir    W. 

Roberts-Austen,  819,  lxvii.  101. 
Ueber  das  absctzen  des  bleisteines  aus 

der    schlacke    (separation    of    lead 

from    slags),    by    Rudolf    Vambera, 

17  9,  xlviii.  1. 


7.  Gold  Extraction. 


a. — General. 


El  procedimiento  patera  para  el  bene- 
ficio  de  metales  arjentiferos  por 
lexiviacion  con  hiposulntos  (patera 
process  for  the  treatment  of  argen- 
tiferous minerals  by  leaching  with 
hyposulphite  solutions),  Anon., 
85  3,  xi.  161,  204,  228,  321  ;  xii.  146. 

Sobre  la  propiedad  que  posee  la  pirata 
de  precipitar  oro  de  las  disoluciones 
auriferas  (action  of  pyrites  in  pre- 
cipitating gold  from  solutions), 
Anon.,  853,  xii.  158. 

Notes  on  the  valuation  of  gold  speci- 
mens, by  F.  B.  Allen.  690,  iv.  147. 

Gold-mining  machinery,  by  Philip  R. 
Bjorling,  343,  iii.  539;   iv.  243. 

Ueber  die  mechanische  aufbereitung 
der  golderze  und  die  chemische 
gewinnung  des  goldes  (gold-extrac- 
tion), by  C.  Blomeke,  17  7,  lix.  235, 
247.  259,  271. 

Electrolytic  gold  recovery,  by  Sherard 
Cowper-Colcs,  169,  xviii.  286. 

Treatment  of  gold-silver  alloys,  by  A. 
Dietzel,  466,  cxxxix.  482. 

Ueber  den  nachweis  kleiner  mengen 
von  gold  in  erzen  (detection  of  small 
quantities  of  gold  in  ores),  by 
Theodor  Doring,  17  7,  lix.  49,  73,  97'. 

Progress  in  the  metallurgy  of  gold 
and  silver,  by  Walter  Ronton  In- 
galls,  621,  vii.  322. 

Fineness  of  California  gold,  by  Frank 
A.  Leech,  122,  California  mint*  and 
in'i  nrrals,   175. 

Ueber  verluste  bei  der  bestimmung 
des    goldes    und    silbers    in    kupfer- 


barren,  die  ursacheii  dieser  verluste 
und  eine  methode  zur  vermeidung 
derselben  (determination  of  gold 
and  silver  in  copper  bars),  by  Ran- 
dolph Van  Liew,  177,  lix.  392, 
405. 

Losses  in  determination  of  gold  and 
silver  in  copper  bullion :  their 
causes  and  a  method  for  overcoming 
them,  by  W.  Randolph  Van  Liew, 
319,  lxix.  469,  498. 

Chemical  features  of  gold,  by  Geo.  A. 
Marrs,  169,  xvii.  152;  63  2,  lxxix. 
722. 

Einiges  iiber  das  goldvjrkommen  und 
die  goldgewinnung  bei  Katschkar 
im  siidlichen  Ural  (gold-mining  and 
gold-extraction  in  the  southern 
Urals),  by  Chr.  T.  Nissen,  177,  lix. 
121. 

Gold-extraction  processes  and  new  sol- 
vents, by  J.  Ohly,  690,  iii.  431. 

Lixiviating  or  leaching  processes,  by 
J.  Ohly,  73  8,  June,  1900. 

Laboratory  tests  of  telluride  ores  from 
the  headwaters  of  the  Kettle  river, 
by  A.  A.  Watson,  203,  vii.  14. 

Provincial  assay  office,  Belleville, 
Ontario,  by  J.  Walter  Wells,  7  3  6, 
viii.  284. 

Proof  gold  and  silver,  by  Cabell 
Whitehead,  319,  lxviii.  783. 

La  produccion  del  oro  (gold  produc- 
tion), by  P.  Yustc,  853,  xii.  45. 

h. — .1  wali/a  motion . 
Ayton    intermittent    thick    pulp    ex- 
tractor, Anon.,  319,  lxix.  441. 
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Hobson  steel  sluice  riffle,  Anon.,  319, 
lxix.  561. 

Adams  improved  gold-saving  appli- 
ances, Anon.,  690,  iv.  115. 

Taylor  amalgamating  table,  by 
Charles  Armstrong,  766,  1899,  198; 
7  6  7,   i.   237. 

Report  on  the  working  of  the  Tremain 
mill,  by  Charles  Armstrong,  7  65. 
1899,    199. 

Plate  amalgamation,  by  Allan  J. 
Clark,  12  2,  xxix.  459. 

Silver-plating  of  amalgam  plates  for 
gold-mills,  by  Allan  J.  Clark,  24  5, 
xix.  9. 

What  has  become  of  the  gold  run  in 
the  tailings,  by  B.  C.  Wilson,  245, 
xix.  11;    642,  v.  63. 

Ueber  den  einfluss  von  moorwasser  auf 
die  amalgamation  von  golderzen  (in- 
fluence of  peaty  water  on  the  amal- 
gamation of  gold-ores),  by  W. 
Witter,  17  7,  lviii.  349;  abs.  4  81, 
xviii.  566. 

c. — C'hlnri  nation. 

Ueber  das  chlorobromiircn  des  goldes 
nach  grollet  (chlorides  and  bromides 
of  gold),  by  —  Griveau,  73  2,  xlviii. 
567. 

Chlorination  of  gold-ores  at  Mount 
Morgan,  by  Edgar  Hall,  319,  lxviii. 
426;  690,  iii.  419;  abs.  481,  xviii. 
567. 

Die  chloration  des  goldes  auf  der 
Mount  Morgan-grube  (chlorination 
of  gold  at  Mount  Morgan  mine),  by 
Walter  Renton  Ingalls,  177,  lix.  16. 

Haile  gold-mines:  machinery  used  for 
concentrating  the  ores  and  for  roast- 
ing and  treating  them  by  the  chlori- 
nation process,  by  Arthur  Lakes, 
6  2  5,  xxi.  108. 

Chlorination  of  gold-ores,  by  F.  C. 
Smith,  690,  iii.  162. 

d. — Cyanidation. 
Aerating    cyanide    solutions,     Anon., 

169,  xviii.  153. 
Westralian     cyanide     patent,     Anon., 

169,  xviii.  756. 
The  treatment  of  slimes,  Anon.,  245, 

xix.  32. 
Cyanide  royalty  question,  importance 

of  the  Westralian  test  case,  Anon., 

489,  x.  No.  11,  5. 
Cyanide   plant    at    the    Octave    mine, 

Weaver,  Arizona,  Anon.,  63  2,  April 

28,  1900. 
Cyanide    process  .applied    to    alluvial 

mining,  Anon.,  690,  iii.  435. 
Improved     cyanide     process,     Anon., 

690,  iii.  483. 
Extraction  of  gold  from  sludges :  suc- 
cessful   cyanide    treatment,    Anon., 

7  67,  i.  240. 


Does  the  presence  of  organic  mattei 
cause  loss  of  gold  in  cyaniding,  by 
Matt.  W.  Alderson,  63  2,  lxxix.  636. 

Cyanide  plant  of  the  Rose  Gold-min- 
ing Company,  Victor,  California,  by 
Charles  T.  Arkins,  319,  lxix.  46. 

Report  on  the  cyanide  process  of  gold 
extraction  as  practised  in  Western 
Australia,  by  Charles  Armstrong, 
765,  1899,  200;    767,  i.   136. 

Cyanide  process,  by  F.  L.  Bosqui,  New 
'York 

Cyanide  works  of  Liberty  Bell  Gold- 
mining  Company,  Colorado,  by  F. 
L.  Bosqui,  319,  lxx.  337. 

La  cyanuration  au  Transvaal  (cyanid- 
ing  in  the  Transvaal),  by  J.  G.  Bous- 
quet,  860,  xiv.  1749. 

Use  of  vats  in  the  place  of  zinc  boxes, 
by  W.  A.  Caldecott,  625,  xx.  371. 

Les  traitement  des  slimes  accumules 
(treatment  of  accumulated  slimes), 
by  W.  A.  Caldecott,  860,  xiv.  1810. 

Riecken  process  for  treating  telluride 
and  suljmide  ores,  by  Henry  R.  Cas- 
sel,  319,  lxx.  664. 

Utilisation  of  the  electric  current  in 
cyanide  solutions :  notes  on  the 
aurex  sluice,  by  T.  M.  Chatard  and 
Cabell  Whitehead,  319,  lxix.  138; 
690,  iii.  400. 

Cyanide  process  at  Yalwai,  New  South 
Wales,  by  Alfred  Chiddey,  88  3, 
1900,  25. 

When  to  begin  treatment  of  cyanide 
tailings,  by  Henry  M.  Crowther, 
319,  lxx.  732. 

Cyanide  plant  for  Helena,  Montana, 
by  H.  C.  Freeman,  625,  xx.  267. 

L'Australie  Occidentale  avec  l'aide  des 
notes  recuillies  dans  an  voyage  an- 
terieur  (Western  Australia,  from 
notes  by  P.  Gamier),  by  Jules  Gar-. 
nier,   8  6  5,  1900,  i.  81b. 

Wet  crushing  and  cyaniding  the  sili- 
ceous ores  of  the  Black  Hills,  South 
Dakota,  by  John  M.  Henton,  63  2, 
March  10,  1900. 

Treatment  of  low-grade  siliceous  ore 
of  the  Rossland  camp,  by  cyanide 
of  potassium,  by  Gerald  V.  Hopkins, 
245,  xix.  131. 

Notes  on  a  process  for  treating  slimes 
without  filtration  or  decantation,  by 
Alfred  James,  4  7  9,  vii.  63. 

Oxygen  in  the  cyanide  process,  by  W. 
Jones,  319,  lxix.  404. 

Note  sur  le  procede  Max  Netto  pour 
le  traitement  des  minerals  d'or  et 
d'argent  (Max  Netto  process  of 
treating  gold  and  silver  ores),  by  L. 
Legrand,  794,  xiv.  125;  abs.  481, 
xviii.  568. 

Modern  practice  of  cyaniding,  by  C. 
C.  Longridge,  343,  iii.  529. 

Charcoal  precipitation  from  auro-cyan- 
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ide,  by  John  Lowes,  479,  vii.   190. 

Notes  on  the  treatment  of  the  sulphide 
ores  at  the  Kalgoorlie  mines,  by  S. 
J.  McCormick,  63  8,  lxx.  287;  7  67, 
i.  23. 

Notes  on  the  alleged  shortage  in  cyan- 
ide bullion,  by  C.  W.  Merrill,  479, 
vii.  223. 

Cyanide  poisoning,  by  J.  Ohly,  169, 
xviii.  845. 

Cyanide  process  of  <j<>ld  extraction: 
text-booh  far  the  use  of  mining  stud- 
ents, metallurgists  and  cyanidi  opera- 
tors, by  James  Park,  London. 

Cyaniding  in  New  Zealand,  by  James 
Park,  12  2,  xxix.  666. 

Cyanide  process,  by  A.  W.  Pearce, 
169,  xvii.  296. 


Cya miration  des  minerais  d'or  ail  Wifr- 
watersrand  (cyaniding  of  gold.  Wit- 
watcrsrand),  by  S.  H.  Pearce  and  J. 
R.  Williams,  860,  xiv.  1762. 

Traitement  des  tailings  des  minerais 
auriferes  cuivreux  (treatment  of  the 
tailings  of  auriferous  copper),  by  A. 
Scrymgeour,   860,   xiv.   1831. 

Montana  and  Denver  R eduction  Com- 
pany: mill  at  Bearmouth,  Montana, 
by  Fred.  D.  Smith,  319,  lxix. 
348. 

Precipitation  of  gold  from  cyanide 
solutions,  by  H.  Watson,  648,  June, 
1900. 

Notes  on  dry  crushing  and  cyaniding 
of  Rand  ore,  by  Franklin  White, 
479,  vii.  124. 


8.  Silver  Smelting  and  Extraction. 


Annealing  machine.  Anon.,  12  6,  xxiii. 
643. 

Cazo  reduction  process,  Anon.,  169, 
xvii.  32. 

El  procedimiento  patera  para  el  bene- 
ficio  de  metales  arjentiferos  por 
lexiviacion  con  hiposulfitos  (patera 
process  for  treatment  of  argent- 
iferous minerals  by  leaching  with 
hyposulphite  solutions),  Anon.,  853, 
xi.  161,  204,  228,  321;  xii.  146. 

Present  practice  in  silver-lead  smelt- 
ing at  Denver  and  Pueblo,  by  L.  S. 
Austen,  621,  vii.  470. 

Metallurgy  of  had  and  silver,  by  H.  F. 
Collins,  London. 

Chemical  reactions  involved  in  the 
amalgamation  of  silver-ores,  by  H. 
F.  Collins,  479,  vii.  229. 

Treatment  of  gold-silver  alloys,  by  A. 
Dietzel,  4  6  6,  exxxix.  482. 

Patio  process  in  Guanajuato,  Mexico, 
by  Robert  Fernandez,  12 2, xxix.  116. 


Smelting  in  Durango,  Mexico,  by  H. 
van  Furman,  169,  xvii.  543. 

Hydrometallurgy  of  silver,  by  Otto- 
kar  Hofmann,  621,  vii.  355. 

Progress  in  the  metallurgy  of  gold 
and  silver,  by  Walter  Renton  In- 
galls,  6  21,  vii.  322. 

Note  sur  le  procede  Max  Netto  pour  le 
traitement  des  minerais  d'or  et 
d'argent  (Max  Netto  process  of 
treating  gold  and  silver-ores),  by 
L.  Legrand,  794,  xiv.  125;  abs. 
4  81,   xyiii.    568. 

Leber  verluste  bei  der  bestimmung 
des  goldes  und  silbers  in  kupfer- 
barren,  die  ursachen  dieser  verluste 
und  eine  methode  zur  vermeidung 
derselben  (determination  of  gold 
and  silver  in  copper  bars),  by  Ran- 
dolph Van  Liew,  17  7,  lix.  392, 
405. 

Silver,  by  R.  N.  Osbiston,  169,  xviii. 
176,  203. 


9.  Zinc  Smelting  and  Extraction. 


Zellweger  roasting  kiln,  Anon.,  319, 
lxix.  261. 

Sadtler  process  for  treating  zinc-bear- 
ing ores,  Anon.,  319,  lxx.  368. 

Ashcroft-Swinburne  zinc-lead  sulphide 
process,  Anon.,  319,  lxx.  572. 

Smelting  process  for  zinc-ores,  Anon., 
84  2,  lxxxii.  355. 

Smelting  of  Dubuque  ores,  by  H. 
Foster  Bain,  6  25,  xx.  477. 

Latest  type  of  mechanical  calciner,  by 
W.  Blackmore,  47  9,  vii.  323. 

Galvanised  iron:  its  manufacture  and 
uses,  by  James  Davies,  London. 

Metallurgy  of  zinc,  by  H.  van  F.  Fur- 
man,  625,  xxi.  34.  58. 

Die  theorie  der  entbleiung  des  roh-. 
zinkes  (separation  of  lead  from  raw 


zinc),  by  E.  Heyn,  177,  lix.  559. 

Zinc  ores  and  treatment,  by  C.  C. 
Longridge,  63  8,  lxx.  510,  587. 

Metallurgv  of  zinc,  by  J.  Ohly.  63  2, 
September  29,  1900. 

New  methods  for  the  extraction  of 
copper  and  zinc,  by  J.  Ohly,  63  2, 
December  29,  1900. 

Recherches  sur  rinfluence  de  degre  de 
desulfuration  des  blendes  sur  le 
rendement  en  zinc  a  la  reduction 
(influence  of  the  degree  of  desul- 
phuration  of  blende  upon  the  yield 
of  zinc),  by  Eugene  Prost,  7  94, 
xlix.  247. 

Treating  zinciferous  ores,  by  Ben- 
jamin Sadtler,  169,  xviii.  690. 

Aenderun^en      und     fortschritte      im 
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zinkhiittenwesen    (improvements    in 

zinc  metallurgy),  by  Dr.  —  Steger, 
989,  xlviii.  B.  4U2. 


Purchase  of  zinc-ores  in  the  Joplin  dis- 
trict, Missouri,  by  W.  George  War- 
ing, 319,  lxx.  38. 


10.  Tin  Smelting  and  Extraction. 


Greeubushes  tin-fields,  smelting  works, 

Western     Australia,     Anon.,     169, 

xviii.  811. 
Tin-plate  making  resources  of  Great 

Britain     and     the     United     States, 

Anon.,  493,  lx.  781. 


Tin  in  ancient  and  modern  times, 
Anon.,  842,  supplement,  1.  20817. 

Production  of  tin,  by  Henry  Louis, 
London. 

Metallurgy  of  tin,  by  Henry  Louis, 
6  21,  vii.  716. 


11.  Production  of  other  Metals,  etc 


a. — Aluminium. 

L'aluminothermie  appliquee  a  la  niet- 
allurgie  des  metaux  (alumino- 
thermie  applied  to  the  metallurgy 
of  metals),  Anon.,  293,   1900,  240. 

Progress  of  aluminium,  Anon.,  315, 
lxxxix.  297. 

Uses  of  aluminium,  Anon.,  315, 
lxxxix.  556. 

Aluminium  in  the  foundry,  Anon., 
3  43,  iii.  641. 

Aluminium  and  partinium,  Anon., 
613,  v.  821. 

Aluminium  in  India,  by  Alfred  Chat- 
terton,   88  2,  xlviii.  549. 

Sur  les  proprietes  de  1 'aluminium  (pro- 
perties of  aluminium),  by  A.  Ditte, 
100,  exxvii.  919;  abs.  481,  xviii. 
569. 

Preparation  de  quelques  composes  de 
l'aluminium  et  ses  derives  hydro- 
genes  correspondants  (compounds  of 
aluminium  and  the  corresponding 
hydrogen  derivatives),  by  —  Fonzes- 
Diacon,  100,  exxx.  1314. 

Verfahren  zur  erzeugung  holier  tem- 
peraturen  durch  verbrennen  von 
aluminium  und  einige  anwendung 
desselben  in  der  technik  (process  of 
generating  high  temperature  by  the 
combustion  of  aluminium  with  some 
technical  applications  thereon),  by 
—  Goldschmidt,  43  0,  xxxvi.  466'; 
abs.  3  23,  xix.  755. 

High-temperatures  by  means  of  alum- 
inium, by  H.  Goldschmidt,  4  66, 
exl.  374. 

Einige  technische  anwendungen  des 
verfahren  zur  erzeugung  holier  tem- 
peraturen  durch  verbrennen  von 
aluminium :  aluminothermie  (pro- 
duction of  high  temperatures  by 
combustion  of  aluminium),  by  Hans 
Goldschmidt,  985,  1900,  No.  37, 
abs.  466,  cxl.  374. 

Thermit,  by  J.  B.  Gourevich,  868, 
1900,  No.  11,  1. 

L'aluminothermie :  nouveau  procede 
de  preparation  de  metaux  purs  et 
d'obtention  de  temperatures  tree 
elevees  (Goldschmidt  process  of  com- 


bustion of  aluminium  for  the  reduc- 
tion of  metals  to  the  pure  state),  by 
Leon  Guillet,  404,  xxxvii.  444 

Versuche  uber  die  verwendung  des 
thermits  zum  beschadigen  von  geld- 
schrauken  (experiment  on  the  em- 
ployment of  thermits :  aluminium 
and  mixed  metallic  oxides),  by  Ch. 
Heinzerling,  28  9,  ccexv.  805. 

L'aluminium  a  bon  marche  (alum- 
inium at  a  low  price),  by  —  Heroult, 
860,  xiv.  appendix,  1737;  abs.  272, 
lxxx.  447;  abs.  319,  lxx.  306;  abs. 
615,  ii.  12. 

New  method  of  producing  high  tem- 
peratures, by  Ernest  F.  Lange, 
495,  lviii.  191. 

Sur  quelques  proprietes  de  l'alum- 
inium  et  sur  la  preparation  de  l'hy- 
drogene  phosphore  gazeux  (proper- 
ties of  aluminium  and  the  prepara- 
tion of  phosphuretted  hydrogen), 
by  Camille  Matignon,  100,  exxx. 
1391. 

Recent  progress  in  the  aluminium 
industry,  by  Joseph  W.  Richards, 
3  55,  cxlix.  451. 

Sur  un  nouveau  procede  de  dosage  de 
l'aluminium  (process  for  aluminium 
determination),  bv  Alfred  Stock, 
100,  exxx.  175. 

b. — Nickel. 

Nickel  agitation  in  Canada,  Anon., 
2  4  5,  xix.  64. 

Ueber  einige  neuerungen  in  der  metal- 
lurgie  des  nickels  (novelties  in  metal- 
lurgy of  nickel),  by  Ed.  Donath  and 
B.  M.  Margosches,  73  2,  xlviii.  245, 
260,  277. 

Das  Mondsche  nickel  extractions-ver- 
fahren  (nickel  extraction),  by  Lud- 
wig  Mond,  17  7,  lix.  346. 

El  beneficio  de  los  minerales  de  nikel 
por  el  sistema  Mond  (use  of  nickel 
minerals :  Mond  system),  by  Luis 
Mond,  85  3,  xii.  277. 

Ueber  die  ergebnisse  der  versuche  mit 
eisen  nickel  legirungen  (experi- 
ments on  nickel),  by  Prof.  Rudeloff, 
73  2,  xlviii.  408;  abs.  495,  lviii. 
548. 
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Xotcs  on  nickel,  by  Whitakei  Wright. 
262,  xxvi.  174. 

c. — Miscellaneous. 

Tungsten,  Anon.,  315,  lxxxix.  611. 

Uses  of  vanadium,  Anon.,  319,  lxx. 
192. 

Tellurium.  Anon.,  690,  iii.  482. 

Bur  la  production  par  electrolyse  du 
tungstene  crystallise  (electrolytic 
production  of  crystalline  tungsten), 
by   L.    A.    Hallopeau,    100,    cxxvii. 


755:  abs.  481.  xviii.  569. 

Chromium,  nickel,  tungsten,  moly- 
bdenum, titanium  and  vanadium, 
by  J.  Ohly,   690,   iii.   173. 

Manganese  and  related  metals,  by  J. 
Ohly,    690,  iii.  204. 

Metalurgia  del  azogue :  homo  de  re- 
duccion  Cermak-Spirek  (mercury  re- 
duction-furnace), by  E.  Oyarzabal, 
786,  li.  81. 

Rare  metal  tungsten,  by  A.  C.  Ross, 
642,  v.  31. 


12.  Electko-metallurgy. 


a. — Gent  ral. 


Electro  deposition  of  chromium, 
Anon.,  26  2,  xxvi.  90. 

Hans  A.  Frasch  electrolytic  process 
for  extracting  metals  as  applied  to 
copper-nickel  matte,  Anon.,  319, 
Ixx.  272. 

Ducasse  electric  furnace,  Anon.,  466, 
cxli.  464. 

Electric  furnace  litrgation  :  important 
patent  decision.  Anon.,  842,  lxxxii. 
386. 

Electro-chemistry  at  the  Paris  exhibi- 
tion, by  H.  Borns,  317,  lxx.  596. 

Position  of  electro-chemistry,  by  H. 
Borns,  3  43,  iii.  23. 

L'electrometallurgie  en  1899  (electro- 
metallurgy in  1899),  by  P.  Chalon, 
7  94,  xlix.  213. 

Electro-chemical  equivalents  of  copper 
and  silver,  by  Edward  Collins, 
George  W.  Heimrod  and  Theodore 
W.  Richards,  109,  xxxv.  123. 

Electro-deposition  of  cadmium,  and  its 
alloys,  by  Sherard  Cowper-Coles, 
London,  1898. 

Electro-galvanizing,  by  Sherard  Cow- 
per-Coles, London;  3  43,  ii.  603; 
7  61,  xxii.  130. 

Electrolytic     treatment     of     complex 

.  sulphide  ores,  by  Sherard  Cowper- 
Coles,  169,  xvii.  65,  89,  112,  136; 
885,    1899,   203. 

Adhesion  of  electro-deposited  zinc  to 
steel,  by  Sherard  Cowper-Coles,  16  9, 
xviii.  521;  303,  xliv.  434. 

Recent  applications  of  electro-metal- 
lurgy to  mechanical  engineering,  by 
Sherard  Cowper-Coles,  198,  1899, 
857. 

Zinc  as  a  protective  coating  for  iron 
and  steel,  by  Sherard  Cowper-Coles, 
2  6  6,  1899-1900,  160. 

Electrolytic  centrifugal  process  for 
the  production  of  copper-tubes,  by 
Sherard  Cowper-Coles,  3  03,  xliv. 
543;  317,  lxviii.  262;  464,  xxviii. 
179,  195;   613,  v.  210,  276. 

Recent  improvements  in  electro-gal- 
vanizing, by  Sherard  Cowper-Coles, 
331,  iy.  390. 


Notes  on  electro-galvanizing,  by 
Sherard  Cowper-Coles,  464,  xxviii. 
69. 

Electro-deposition  of  vanadium,  by 
Sherard  Cowper-Coles,  479,  vii.  198. 

Deposition  of  palladium,  by  Sherard 
Cowper-Coles,  479,  vii.  270. 

Electric  treatment  of  iron-ore,  by 
Guiseppe  Gianoli,  4  89,  ix.  5. 

Recent  advances  in  electro-chemistry 
and  electro-metallurgy,  by  W.  L. 
Goodwin,  243,  iii.  133. 

Electric  smelting,  by  F.  E.  Hatch, 
169,  xviii.  248. 

Die  elektrolyse  des  kupfers  (electroly- 
sis of  copper),  by  Edward  Keller, 
17  7,  lix.  14. 

Electrolysis  and  refining  of  copper,  by 
Edward  Keller,  6  21,  vii.  229. 

Electro-chemical  and  electro-metal- 
lurgical industries,  1900,  by  —  Ker- 
shaw, 3  03,  xlvi.  428. 

Electrolytic  zinc  extraction,  by  J.  B. 
C.  Kershaw,  2  97,  xlv.  36,  43;  abs. 
4  6  6,  exxxix.  481. 

Stassano  process  [iron  and  steel],  by 
Francis  P.  Mann,  84  2,  lxxxii.  68. 

Electric  furnaces  for  laboratory  use, 
by  Charles  L.  Norton,  3  01,  xxxvi. 
951. 

Carbon  electrodes,  by  J.  Zellner,  46  6, 
exxxix.  469. 

b. — Calcium  carbide. 

De  l'utilisation  des  gaz  de  hauts-for- 
neaux  jxmr  la  fabrication  du  car- 
bure  de  calcium  (utilization  of  blast- 
furnace gas  for  manufacture  of  cal- 
cium carbide^,  Anon.,  293,  1900, 
1485. 

Die  benutziing  der  hochofengase  zur 
fabrikation  von  calcium  carbid  (ap- 
plication of  blast-furnace  gases  to 
the  manufacture  of  calcium  carbide), 
Anon.,  430,  xxxvi.  954. 

Carburo  de  calcio  i  acetileno  (calcium 
carbide  and  acetylene),  by  Alfred  H. 
Cowles,  853,  xi.  265;   xii.  3. 

Premiere  usine  pour  la  fabrication  di: 
carbure  de  calcium  en  Russie  (first 
manufactory  in  Russia  for  produc- 
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ing  carbide   of  calcium),    by   Louis 

Journollcau,  861,  1900,  61. 
Manufacture   of   calcium    carbide,    by 

John  B.  C.  Kershaw,  303,  xlvi.  164, 

246,  267. 
Die      calciunicarbidfabrication       und 

deren  zusammenhang  mit  der  eisen- 


industrie  (calcium  carbide  manu- 
facture iti  connection  with  iron- 
works), by  —  Liebnitz,  897,  xx. 
248,  323. 
Manufacture  of  calcium  carbide  with 
three-phase  currents,  by  E.  Segre, 
4  66,  exxxix.  455. 


13.  Alloys. 


Heat  of  combination  of  metals  in  the 
formation  of  alloys,  Anon.,  198, 
1899,  246. 

Vanadium  and  its  alloys.  Anon.,  319, 
lxx.  544. 

Rhodium  alloys,  Anon.,  319,  lxx.  696. 

Alloys  for  brass-founders,  Anon.,  3  43, 
ii.  333. 

Aluminium  zinc,  Anon.,  613,  v.  169. 

Los  bronces  de  aluminio  (alloys  of 
aluminium),  Anon.,  786,  li.  229. 

Note  sur  le  metal  delta  (delta  metal), 
by  —  Babu,  861,  1900,  3. 

Experiments  to  obtain  definite  alloys 
if  possible  of  cadmium,  zinc  and 
magnesium  with  platinum  and  pal- 
ladium, by  Capt.  —  Desborough,  W. 
R.  E.  Hodgkinson  and  Capt.  —  War- 
ing, 198,   1899,  714. 


Nickel-bronze  alloys,  by  Sergius  Kern, 

2  60,  lxxxi.  90. 
Nature  of  alloys,  by  N.  S.  Kurnakoff, 

8  68,   1900,  No.  3,  46. 
Useful  zinc  alloy,  by  Walter  J.  May, 

7  61,  xxii.  588. 
Chemical     compounds     contained     in 

alloys,  by  F.  H.  Neville,  198,  1900, 

131;  317,  lxx.  493. 
Magnetic  properties   of  the  alloys  of 

iron  and  aluminium,  by  S.  W.  Rich- 
ardson, 587,  xlix.  121. 
Certain  properties  of  the  alloys  of  the 

gold-copper     series,      by      Sir      W. 

Roberts-Austen,  819,  lxvii.  105. 
Note    on    the     disintegration     of     an 

alloy     of     nickel     and     aluminium, 

by    Erwin    S.    Sperry,    12  2,    xxix. 

280. 


14.  Casting  Metals. 


Baumann       brass  -  melting       furnace. 

Anon.,  493,  be.  751. 
Casting  aluminium,  Anon.,  613,  v.  44. 
German  brass  furnace,  Anon.,  61 3^  v. 

200. 
Brass  furnaces,  Anon.,  613,  v.  876. 
Bickford  liquid  fuel  apparatus,  Anon., 

63  8,  lxx.  1251. 
Giesspfannenwagen      fur     20,000     kg 

pfanneninhalt  (electrically  operated 


casting  ladle),  Anon.,  897,  xx.  643. 
Brass-founding  :  gates  and  gating,  by 

C.  Vickers,  12  6,  xxiii.  610. 
Brass  founding :    use  of  scrap  metals 

in    alloying,    by    C.    Vickers,    126, 

xxiii.   1046. 
Ueber  die  ursachen  des  entstehens  von 

fehlgussen  (faulty  castings  and  their 

origin),     by    F.     Wiist,     897,     xx. 

1041. 


15.  Coinage. 


Coining     press :     Ferracute     Machine 
Company,  Anon.,  493,  lxi.  784. 


What  is  seigniorage,  Anon.,  625,  xxi. 

187. 


X.— SALT  WORKS,  ETC. 


Pollution  of  water  by  salt  mining, , 
Anon.,  319,  lxx.  634. 

La  cuestion  de  la  salinas  de  Torrevieja 
(salt-mining  at  Torrevieja),  Anon., 
786,  li.  131. 

Description  of  the  salt-lake  of  Larnaca 
in  the  island  of  Cyprus,  by  C.  V. 
Bellamy,  412,  lvi.  745. 

Saline  et  soudiere  de  la  Societe 
Marcheville-Daguin  et  Cie  (Marche- 
ville-Daguin  salt-works  and  soda- 
works),  by  Ch,  Dantin,  404,  xxxvii. 
231. 

Die  salzgewinnung  in  Russland  (salt- 
mining  in  Russia),  by  E.  Davidson, 
17  9,  xlviii.  65. 


Salzbergbau  unci  salinenhunde,  by  F. 
A.  Furer,  Braunschweig. 

Kansas  salt,  by  M.  Z.  Kirk,  530,  1898, 
67. 

Great  Salt  Lake,  Utah,  U.S.A.,  by 
Don  Maguire,  62  5,  xxi.  4. 

Nitrate  of  soda  industry  in  Chili,  by 
Wm.  Newton,  883,  1900,  408. 

Les  valines  de  Roumanie  (salt),  by  R. 
Paillot,   879,  xxvii.  33. 

Salt  industry  of  San  Francisco  Bay, 
by  Heinrich  Reis,  625,  xx.  301. 

Salt-mines  of  Avery's  Island,  Louis- 
iana, by  Henry  Romeyn,  6 2 5, xx. 438. 

Inundacion  de  las  salinas  de  Torre- 
vieja   (flooding    of    the    salt-works, 
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Torrevieja),      by 
786,  li.  593. 


Angel     Sanfcliu, 


Salt-wells   of   Szchuan,    China,    by   W. 
M.  Upcraft,  319,  lxix.  525. 


XL— CHEMICAL  INDUSTRIES. 


1.  General. 


Report  to  the  Right  Honourable  the 
Secretary  of  State  for  the  "Home 
Department  on  circumstances  attend- 
ing an    explosion    which   occurred  at 

the  Kurtz  chemical  works  of  the 
United  Alkali  Company,  Limited,  at 
St.  Helens,  on  May  12th,  1899,  by 
Colonel  Ford,  London. 


Mouvement  et  progres  de  l'industrie 
ehemique  dans  lea  regions  du  nord 
et  du  nord-ouest  de  la  France  (chem- 
ical industry  in  the  north  and  north- 
west of  France),  by  Leon  Guillet, 
404,  xxxvi.  295,  332,  349,  370, 
406,  421;  xxxvii.  146,  172,  186,  229, 
254. 


2.  Gas  Manufacture. 


a. — General. 

Coyne  gas-producer,  Anon.,  27  2, 
lxxx.  118. 

Riche  wood-gas  process.  Anon.,  27  2, 
lxxx.  917;    319,  lxx.  460. 

Illuminating  power  of  incandescent 
coal-gas,  Anon.,  315,  xc.  526. 

Holders  at  the  Birmingham  gas-works, 
Anon.,  315,  xc.  561,  606,  628. 

Welsbach  light :  report  of  a  commit- 
tee, Anon.,  3  55,  cl.  406. 

Chargement  et  dechargement  mecan- 
iques  des  cornues  a  gaz  (mechanical 
charging  and  discharging  of  gas  re- 
torts), Anon.,  404,  xxxvi.  296. 

Smethwick  Corporation  gas-works, 
Anon.,  481,  xviii.  441. 

Vitrified-clay  pipes  for  gas  mains, 
Anon.,  493,  lx.  647. 

By-product  coke-ovens  as  a  source  of 
gas  supply,  Anon.,  493,  lx.  988. 

Examples  of  tank  construction  :  Shef- 
field gas-works,  Anon.,  510,  lxxv. 
1290. 

Coal-handling  plant  at  the  Stoke  Cor- 
poration gas-works,  Anon.,  510, 
.  lxxvi.  1336. 

Electric  apparatus  for  lighting  and  ex- 
tinguishing gas  at  a  distance, 
Anon.,  84  2,  supplement,  xlix. 
20381. 

Naphthalene  vapour  in  coal-gas,  by  R. 
W.  Allen,  883,  1900,  209. 

Modern  methods  for  saving  labour  in 
gas-works,  by  C.  E.  Brackenbury, 
331,  iii.  121,  175,  270;  iv.  37. 

Notes  on  gas  exhibits  and  lighting  at 
the  Paris  exhibition,  by  C.  E. 
Brackenbury,  3  31,  iv.  248. 

Production  of  cyanides  in  gas-works, 
by  —  Bueb,  319,  lxx.  485. 

Supply  of  mixtures  of  coal-gas  and 
water-gas,  by  H.  Bunte,  510,  lxxvi. 
1332 

Value  of  coal  residuals :  historical 
retrospect,  by  —  Carjjenter,  493, 
Lxi.  363. 


Inclined  retorts  at  Bankside,  by  C.  C. 
Carpenter,  510,  lxxv.  1275. 

Practical  notes  on  gas  manufacture,  by 
S.  Carpenter,  510,  lxxvi.  836,  895. 

Estimation  of  naphthalene  in  coal-gas, 
by  H.  G.  Colman  and  J.  F.  Smith, 
883,  1900,  128. 

Coal-gas  :  effect  of  quality  on  consump- 
tion, by  W.  J.  Dibden,  883,  1900, 
1075. 

Thermic  reactions  on  the  distillation 
of  gas-coal,  by  —  Euchene,  493,  lxi. 
882. 

Heating  and  lighting  power  of  coal- 
gas,  by  T.  Fairbey,  2  60,  lxxxii. 
173;   510,  lxxvi.  711. 

Carbonization  of  cannel  and  shales  for 
gasmaking  purposes,  by  Samuel 
Glover,  40  2,  May  5,  1900. 

Gas-exhausters  and  gas-exhausting 
plant,  by  R.  Hargraves,  5  9  9,  1899, 
41. 

Illuminating  gas  from  sewage-sludge 
and  coal-owners  combination,  by 
Edward  A.  Harman,  315,  xc.  445; 
317,  lxx.  576;    7  61,  xxii.  429. 

Carbonization  of  coal  for  the  produc- 
tion of  illuminating  gas,  by  W.  H. 
Herring,  812,  xv.  129. 

Composition  of  some  coal-tars  from 
American  gas-works,  by  H.  W.  Hess 
and  Alfred  H.  White,  883,  1900, 
509. 

Presence  of  naphthalene  in  coal-gas . 
its  detection  and  extraction,  by  Wil- 
fred Irwin,  510,  lxxv.  1282. 

Development  of  artificial  lighting,  by 
C.  Kjaer,  4  6  6,  cxli.  396. 

Manutention  mecanique  du  charbon  et 
du  coke  dans  les  usines  de  la  Com- 
pagnie  Parisienne  du  Gaz  (mechani- 
cal handling  of  coal  and  coke  in  the 
works  of  the  Parisian  Gas  Com- 
pany), by  J.  Laverchere,  404, 
xxxvii.  369,  385. 

Incandescent  gas-mantle  and  its  use. 
by  Vivian  B.  Lewes,  7  61,  xxi.  509, 
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582;  xxii.  60,  111,  161,  172,  199; 
88  2,  xlviii.  853,  865. 

Enrichment  of  coal-gas,  by  George 
Livcsey,  510, lxxv. 1200. 

Mechanical  conveyance  of  coke  in  the 
Paris  Gas  Company's  works,  by  — 
Lonvel,  510,  lxxvi.  1013. 

Coal-handling  machinery,  by  F.  D. 
Marshall,  40  2,  September  8,  1900. 

Generating  gas  from  wood,  by  James 
M.  Neil,  319,  lxx.  281. 

Self-lighting  gas-burners,  by  —  Pier- 
ron,  510,  lxxvi.  959. 

Coke-oven  plant  for  the  supply  of 
illuminating  gas,  by  F.  Schniewind, 
4  93,  lx.  405,  453,  503. 

Modern  methods  of  manufacturing 
gas,  with  a  description  of  its  distri- 
bution under  high  pressure,  by 
Fred.  H.  Shelton,  3  33,  xvii.  173. 

Modern  appliances  in  gas  manufac- 
ture, by  Fletcher  W.  Stevenson, 
3  43,  ii.  159,  282,  389,  511. 

Modern  appliances  in  gas  manufac- 
ture, by  G.  E.  Stevenson,  343,  i. 
454,  566;  ii.  33. 

Gas-works  for  the  town  of  Zurich  at 
Schlieren,  by  A.  Weiss,  4  6  6,  cxli.  393. 

Labour  saving  machinery  in  gas- 
works, by  J.  T.  Westcott,  610,  lxxv. 
145. 

Principles  involved  in  the  production 
of  gas  by  different  processes  and 
their  relative  values,  by  W.  Young, 
510,  lxxvi.  282. 

b. — Acetylene. 
Generation     and     use     of     acetylene, 

Anon.,  209,  lxxviii.  202. 
Some    enemies    of    acetylene,    Anon., 

315,  lxxxix.  421,  553. 
Acetylene     installation     at    Ellerbek, 

Germany,  Anon.,  315,  xc.  414. 
New     application     of    acetylene    gas, 

Anon.,  331,  iv.  285. 
Production   of   acetylene   gas,    Anon., 

33  9,  lxxi.  310. 
Acetylene  in  Germany,    Anon.,    33  9, 

lxxii.  353. 
Properties      of      liquified      acetylene, 

Anon.,  838,  x.  443. 
Eclairage     a    l'acetylene,     generateur 

automatique    d'   acetylene,    systeme 


J.  Kremer  (Kremer  system  of  act  ty- 
lene  manufacture),  by  Clement 
FranMgnouille,  155,  xiii.  76;  794, 

xlix.  187. 

Sur  quelques  progres  realises  dans 
1  eclairage  et  le  chauffage  par  le  gaz 
acetylene  (lighting  and  heating  by 
acetylene),  by  G.  Gastine,  881, 
xxviii.  121. 

Acetylene:  handbook  for  the  student 
and  manufacturer,  by  Vivian  B. 
Lewes,   London. 

Acetylene  flame,  by  Edward  L. 
Nichols,  3  5  5,  cl.  356. 

Rise,  progress  and  present  condition 
of  the  carbide  and  acetylene  indus- 
tries in  Germany,  by  Frederick 
Rose,  3  48,  No.  540. 

Acetylene  gas-lighting,  by  —  Stern, 
4  6  6,  exxxix.  425. 

Comparative  cost  of  illumination  by 
means  of  acetylene  gas  and  petro- 
leum, by  W.  Wedding,  466,  cxli. 
390. 

c. — Oil-gas. 
Oil-gas  works  at  Hutteldorf-Hacking, 

by  Franz  Grobben,  46  6,  cxli.  364. 
Use  of  hydrocarbons  as  illuminants  in 

competition    with    gas,    by    A.    Le- 

comte,  510,  lxxvi.  955. 
Appareil   a   produire  le   gas  aerogene 

(apparatus   to   produce   air  charged 

with  gasoline),  by  —  de  Morsier  and 

—  de  Perrodil,  865,  1900,  i.  403b; 

abs.  4  6  6,  cxliii.  384. 

d. —  Water-gas. 
Le    gaz    a    l'eau    (water-gas),    by    J. 

Daniel,  143,  v.  113. 
Wassergasbeleuchtung      (illumination 

with  water-gas),  by  —  Furer,  430, 

xxxv.  829;   abs.  466,  cxli.  385. 
Water-gas  and  its  recent  continental 

developments,  by  Vivian  B.  Lewes, 

51 0,  lxxv.  1194. 
De  Brouwer  coke-conveyor  and  a  car- 

buretted     water-gas    plant    at    the 

Crystal      Palace     water-works,      by 

Sydney  Shou bridge,  510,  lxxv.  202. 
Manufacture  of  water-gas  by  the  Dell- 

wik  process,  by  Win.  Young,   26  2, 

xxvii.  312. 


3.  Acids. 


Manufacture    of    nitric    acid,    Anon., 

545,  i.  110. 
Sulphide  ores,  by  Israel  Bennett,  7  65, 

1899,  154 
New  developments  in  the  manufacture 

of  sulplmric  acid,  by  H.  A.  Frasch, 

319.  lxx.  243. 
Manufacture  of  sulphuric  acid  and  its 

use  in  metallurgy,  by  W.  H.  Mawds- 


ley,  16  7,  vi.  93. 

Fabrication  de  l'acide  sulfreux  par  le 
procede  Eycken,  Leroy  et  Moritz 
(manufacture  of  sulphuric  acid  by 
the  Eycken,  Leroy  and  Moritz  pro- 
cess), by  —  Moritz,  879,  xxvii.  261. 

Lyte  and  Lunge  nitric  acid  process, 
by  Julius  L.  F.  Vogel,  319,  lxix. 
40S. 
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4.  Paints. 


Impenetrable  paint.  Anon.,  211,  lxxix. 

497. 
Painting      ironwork,       Anon.,       462, 

xxviii.  401. 
Iron  corrosion  :  anti- fouling  and  atnii- 

corrosion    paints,    by    Louis    Edgar 

Andes,  translated  by  Charles  Salter. 

London. 
Balniain  luminous  paint,  by  L.  Kann, 


♦  6  6,  exxxix.  451. 

Taints  and  varnishes,  by  A.  H.  Sabin, 
15  9,  xxiv.  146;  8*2,  supplement, 
xlix.  20378. 

Paints  and  varnishes  for  the  preserva- 
tion of  metallic  surfaces,  by  A.  H. 
Sabin,  901,  xii.  48. 

Protective  paints  for  iron,  by  Harry 
Smith,   883,   1899,   109:5. 


5.  Miscellaneous. 


Vacuum  pump  for  chemical  work, 
Anon.,  2  6  2,  xxvi.  51. 

Oiliness  of  lubricating  oils.  Anon., 
315,  lxxxix.  633. 

Cement-works  and  the  alkali  act, 
Anon.,  315,  xc.  170. 

British  arsenic  industry,  Anon..  317, 
lxix.  588. 

Production  of  sulphur  in  England, 
Anon.,  317,  lxix.  786. 

Method  of  treating  slag  wool :  Elbers, 
Anon.,  493,  Ixi.  313. 

Rotary  cement  kiln,  Anon.,  6  25,  xx. 
302. 

La  fabricacion  del  acido  carbonico 
liquido  (manufacture  of  liquid  car- 
bonic acid),  Anon.,  786,  li.  293. 

Fabrication  des  derives  du  goudron  de 
houille  (manufacture  of  coal-tar  de- 
rivatives), Anon.,  7  9  2,  xxi.  175, 
197. 

Bischof  white-lead  works,  Anon.,  885, 
1899,  169. 

L'utilisation  du  suint  (utilization  of 
fat),  by  Daniel  Belief,  792,  xxi.  127. 

Some  chemical  and  physical  char- 
acteristics of  Calif ornian  petroleum, 


by  A.  S.  Cooper,  117,  August  20, 
1900. 

Utilizing  blast-furnace  slag  as  a  fer- 
tilizer, by  Alexander  D.  Elbers, 
319,  lxx.  517. 

Bailey  process  for  the  manufacture  of 
white  lead,  by  Romyn  Hitchcock, 
319,  lxx.  668. 

Electrolytic  j>roduction  of  soda  and 
chlorine,  by  James  F.  Hobart,  113, 
August,  1900. 

Le  noir  d'acetylene  et  ses  derives 
(acetylene  black  and  its  deriva- 
tives), by  E.  Hubon,  8  6  5,  1900,  i. 
680b. 

Vacuum  drying  apparatus  for  the  des- 
sication  of  blood,  by  Ach.  Livache, 
4  6  6,  exxxix.  447. 

Industrial  preparation  of  ozone  with 
Otto  rotary  generators,  by  G.  Mare- 
shal,  4  66,  exxxix.  445 

Anodes  for  electrolytic  alkali  pro- 
cesses, by  A.  T.  Weightman,  319, 
lxx.  127. 

Improvements  in  the  manufacture  of 
nitrate  of  soda,  by  F.  G.  Welch, 
63  8,  lxx.  1357. 


XII.— CERAMIC  AND  GLASS  INDUSTRIES. 


Return  of  lead  poisoning  cases  in  the 
earthen/ware  and  china  industry  for 
i-ai/i  month  from  January,  1S98,  to 
Man-fi,  1900,  London. 

Return  of  lead  poisoning  cases  in  the 
manufacture  of  earthenware  and 
china  from  January  1,  1899,  to  May 
31,  1900,  London. 

Ceramics  at  the  Paris  exhibition, 
Anon.,  2  09,  lxxix.  52. 

Neuere  ringofen  der  keramischen  in- 
dustrie  (new  annular  kilns).  Anon., 

2  8  9,  ccexv.  364. 

Ventilation  and  heating  of  the  Rock- 
wood    potterv,     Cincinnati,     Anon., 

3  2  7,  January  6,  1900. 

Ceramic  glazes,  Anon.,  339,  lxxi.  309. 

Lead  compounds  in  pottery  glazes, 
Anon.,  449,  vi.  154. 

Doulton  and  Company :  Lambeth  pot- 
teries, Anon.,  47  7,  1900,  473. 

Application    of    petroleum    to    metal- 


lurgy and  the  glass  industry,  Anon., 
84  2,  supplement,  1.  20746. 

La  verrerie  a  l'exposition  inter- 
nationals de  1900  (glass  at  the  Paris 
exhibition),  by  Leon  Appert,  8  65, 
1900,  ii.  766. 

Expansion  of  porcelain  with  rise  of 
temperature,  by  T.  G.  Bedford, 
198,  1899,  245. 

La  fabrication  et  l'emploi  de  la  ceram- 
ique  pour  letablissement  et  la  de- 
coration des  edifices  (manufacture 
and  use  of  pottery  for  buildings  and 
their  decoration),  by  R.  de  Blotte- 
fiere,   865,  1900,  ii.  582. 

Mechanical  resistance  of  glass,  by 
—  Grenet,  4  6  6,  exxxix.  441. 

Glass-house  moulds,  by  Hugh  Hill 
615,  i.  221. 

How  crucibles  are  made,  by  H.  C. 
Hovey,  84  2,  supplement,  1.  20828. 

Changes  in  the  physical  properties  of 
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clays  during  drying,  by  W.  Jack- 
son',  883.    1900,   1084. 

Proximate  analysis  of  clays,  bj  W. 
Jackson,  883,  1900,  1087. 

Lead-poisoning  in  the  lead  potteries, 
by  R.  Jamieson,  926,  July  30,  11. 

Applications  du  petrole  a  la  metallur- 
gie  et  a  1'industrie  du  verre  (ap- 
plications of  petroleum  in  metal- 
lurgy and  in  glass  manufacture),  by 
G.  de  Krivochapkinc,  404,  xxxvii. 
309. 

Teglvarefabrikation :  hvorfor  indforer 
vi       forblaendsten       fra       udlandet 


(earthenware  manufacture :  why  do 
\\c  import  stone  or  clay  from 
abroad),  by  Carl  O.  Nilsen,  9  2  2, 
xviii.  269. 

Report  to  II. M.  principal  Strrvtary  of 
Siai<  for  the  Home  Department  upon 
the  pottery  industry  in  France,  by 
Thomas  Oliver,   London. 

Lead  frits  and  leadless  glazes :  their 
relative  utility  in  ceramics,  l>y  Wil- 
ton P.  Rix,  883,  1900,  124. 

Practical  experience  with  pyrometers, 
by  William  H.  Zimmer,  196,  June, 
1900. 


XIII.— BUILDING  CONSTRUCTION  AND  MATERIALS. 
1.  Building  Construction. 


a. — Buildings,  Plans,  etc. 

Fireproof  construction,  Anon.,  209, 
lxxviii.  413. 

Acoustical  properties  of  buildings, 
Anon.,  211,  lxxix.  311,  420. 

Paris  international  exhibition,  Anon., 
315, lxxxix.  164,  278,  302;  317, lxix. 
519. 

Paris  exhibition,  lesser  fine  art  build- 
ing, Anon.,  317,  lxix.  192. 

Paris  international  exhibition,  larger 
fine  art  palace,  Anon.,  317,  lxix. 
213,  281. 

Paris  international  exhibition,  monu- 
mental entrance,  Anon.,  317,  lxix. 
314. 

Paris  international  exhibition,  ma- 
chinery and  chemical  buildings. 
Anon.,  317,  lxix.  344. 

Novel  method  of  supporting  a  build- 
ing over  a  running  stream,  Anon., 
3  25,  November  15,  1900. 

Model  tenements,  Anon.,  3  2  7,  March 
3,  1900. 

Metal  work  details  of  the  Paris  ex- 
position buildings.  Anon.,  3  27, 
March  17,  1900. 

Buttenweiser  building.  New  York, 
Anon.,  3  27,  August  4,  1900. 

Steel-concrete  factory  building,  Anon., 

3  2  7,  August  25,  1900. 

Highest  building  in  the  world.  Broad-, 

way,   New  York  City,   Anon.,   3  45, 

October  13,  1900. 
House  building  in  the  hills  (Burmah, 

etc.),  Anon.,  462,  xxvii.  274. 
Construction       of       earthquake-proof 

wooden    buildings,     Japan,     Anon., 

4  6  2,  xxviii.  29. 

In  the  cause  of  intelligent  house- 
building, Anon.,  510,  lxxv.  464. 

Practical  building  construction,  by  L. 
P.  Allen,  315,  lxxxix.  675. 

Height  of  buildings,  by  Reginald  Pel- 
ham  Bolton  and  Corydon  T.  Purdy, 
130,  xxvi.  745. 
Neue    sagedachanordnung    (saw-tooth 


roof   construction),    by   E.    Forster, 

9  83,  xliv.  342. 
Some  defects  in  buildings,  by  William 

O.  Ludlow,  903,  xvii.  380. 
Factory    design,    by    J.    H.    Pearson, 

475,  ix.  73. 

b. — Excavations  and  Foundations. 

Excavation :  freezing  process  of  Sooy- 
smith  and  Company,  Anon.,  2  7  9,  v. 
894. 

Erection  of  a  drainage  plant,  Anon., 
315,  lxxxix.  4. 

Economical  excavation,  Anon.,  319, 
lxix.  52. 

Belt  conveyor  for  foundation  work, 
Anon.,  3  2  7,  January  13,  1900. 

Manhattan  railway  power-house  foun- 
dations. Anon.,  3  2  7,  September  8, 
1900. 

Testing  foundations  under  difficult  con- 
ditions, Anon.,  3  2  7,  October  20, 1900. 

Emploi  d'injections  de  ciment,  a  l'air 
comprime,  dans  les  maconneries,  ter- 
rains de  fondations,  etc.  (use  of  in- 
jections of  cement  in  masonry  foun- 
dations), Anon.,  404,  xxxviii.  145. 

Hydraulic  method  of  sinking  cast- 
iron  piles,  Anon.,  4  6  2,  xxvii.  302. 

Pneumatic  foundations  in  New  York, 
Anon.,   7  7  2,  August  17,   1900. 

Foundations  of  buildings,  by  S.  Ang- 
lin,   905,   September,  1900. 

Note  sur  l'emploi  d'injections  de 
ciment  a  l'air  comprime  dans  les 
maconneries,  terrains  de  fondations, 
etc.  (injection  of  cement  by  means 
of  compressed  air  into  masonry  foun- 
dations), by  —  Camere,  14  6,  1900, 
i.  408. 

Einiges  iiber  fundamente  (notes  on 
foundations),  by  Adolf  Francke, 
83  6,  April  7,  1900. 

Construction  of  moisture-proof  under- 
ground chambers,  bv  L.  R.  Grabill, 
3  25,  September  6,  1900. 

Pile  driving  formulas:  their  construe- 
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tion  and  factors  of  safety,  l>y  Charles 

H.  Haswell,  131,  xlii.  267. 
Theory   of   earth    foundations   and    its 

application    to    practice,    by    J.    E. 

Pierce,  46*,  xxviii.  122. 
Feuerfeste  bauausfiihrungen  in  Nord- 

amerika  (fireproof  construction),  by 

Karl  Riensberg,  89  7,  xx.  788. 

c. — Heating  and  Ventilation. 
Heating  with,  exhaust   steam,   Anon., 

2  7  2,  lxxix.  273. 
Utilizing    waste    heat    from     electric 

light     plants     for     house     heating, 

Anon.,   2  91,  September  15,  1900. 
Heating  and  ventilating,  Anon.,  2  91, 

October  15,  1900. 
Steam  heating  in  a  tall  Brooklyn  office 

building,    Anon.,    3  27,    August    4, 

1900. 
Ventilation  and   heating  of  the   Uni- 
versity of  Pennsylvania  dormitories, 

Anon.,  327,  September  8,  1900. 
Ventilation  and  heating  of  the  Detroit 

State    savings    bank,    Anon.,    3  2  7, 

September  29,  1900. 
Heating     a     locomotive-boiler     shop, 

Anon.,   582,   February,    1900. 
Low-pressure     steam     and     hot- water 

boilers,  Anon.,  613,  vi.  635. 
Mechanical  drying,   Anon.,    7  61,   xxi. 

230. 
Hot-water  heating  in  industrial  works, 

by  Alton  D.  Adams,  249,  xviii.  300. 
Utilizing  waste  heat  from  gas-engine, 

by  Alton  D.  Adams.  3  23,  xix.  523. 
Carbonic-acid  gas  arising  from  the  use 

of  petroleum  stoves,  by  E.  Babucke, 

4  6  6,  exxxix.  48. 
Outline  of  ventilation  and  warming,  by 

William  J.  Baldwin,  New  York. 
Heating    and    ventilation    of    school- 
houses,    by   R.    C.    Carpenter,    196, 

March,  1900. 
Condensation     of     steam     in     blower 
.  systems  of  heating  buildings,  by  R. 


C.  Carpenter,  464,  xxviii.  163; 
4  66,  cxli.  387;   613,  v.  380. 

Ventilation  of  large  buildings,  by 
Mervyn  O.  Gorman,  285,  xlii.  542; 
315,    lxxxix.  470. 

Modern  methods  of  heating  and  ven- 
tilating buildings  as  practised  in  the 
United  States,  by  James  J.  Lawler, 
232,  February,  1900. 

Boilers  for  low  pressure  hot  water 
heating,  by  Samuel  Naylor,  7  55, 
March  1,   1900. 

Vacuum  system  of  low-pressure  steam 
heating,  by  Edward  George  Rivers, 
4  6  6,  cxl.  192. 

Carbonic-oxide  gas  in  dwellings,  by 
Willy  Sachs,  4  6  6,  exxxix.  424. 

Hot-water  heating  from  a  central  sta- 
tion, by  H.  T.  Yaryan,  133,  xxi. 
937. 

d. — Miscellaneous. 
Electric  stair-lift,  Anon.,  3  01,  xxxvi. 

462. 
Escalator    at    the    Paris     exhibition, 

Anon.,  317,  lxx.  699. 
Simple  water  supply  system  in  a  tall 

building,    Anon.,    3  27,    October    6, 

1900. 
Elevators  in  the  Ivin  building,   New 

York,  Anon.,  4  66,  exxxix.  456. 
Regulations   (Danish)   concerning   the 

arrangement   and    working   of   lifts 

and    hoists    driven    by    machinery, 

Anon.,  4  6  6,  cxli.  377. 
Helliwell    system    of    glazing,    Anon., 

613,  vi.  62. 
Electrical  equipment  of  the  tall  office 

building,  by  Reginald  Pelham  Bol- 
ton, 3  23,  xix.  381. 
Protection    of   public    buildings   from 

lightning,  by  Killingworth  Hedges, 

806,  vii.  285. 
Testing  of  materials  and  of  details  of 

construction,  by  W.  C.  Kernot,  9  5  7, 

iv.  29. 


2.  Materials. 


a. — Bricks  and  Tiles. 


Clay-working  machinery  at  the  Paris 
exhibition,  Anon.,  317,  lxx.  365, 
368,  393,  425,  493. 

Manufacture  of  bricks,  Anon.,  4  62, 
xxviii.  161. 

Beeby's  Brick  Company,  Limited : 
brickworks,  Yaxley,  near  Peter- 
borough, Anon.,  4  81,  xvii.  591. 

Drying  of  bricks  made  from  colliery 
refuse  at  Cramlington,  Anon..  493, 
lxi.  125. 

Tests  of  building  brick,  Anon.,  60  9, 
xiii.  231. 

Perforating  brick  and  briquette  ma- 
chine, by  Robert  Anton,  812,  xv.  89. 

De  la  resistance  des  murs  en  briquea 


(strength     of    brick-walls),     by     A. 

Dumas,  404,  xxxvi.  216. 
Elastic    slag-wool    brick,     by    A.    D. 

Elbers,  493,  lx.  259. 
Bricks  and  brickwork  in  engineering, 

by  A.  C.  Elliot,  510,  lxxvi.  289. 
Test  of  bricks  for  tall  chimneys,  by  — 

Gary,  4  6  6,  exxxix.  440. 
Brick-testing  in  the  years  1895-97,  by 

— ■  Gary,  4  66,  cxl.  352. 
Clay-material    as    used    in    the    best 

modern   buildings,    by    William    de 

Gates,  23  2,  February,  1900. 
Les  paves  artificiels  et  la  fabrication 

des    briques    au    moyen    du    schiste 

hoailler    (artificial    pavements    and 

the  manufacture  of  bricks  from  col- 
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•  liery    refuse),    by    Cyrille    Jansens, 

149,  lvii.  507. 
Common-sense  brick  macfvim  and  frets, 

by  L.  B.  Kennedy,  London. 
Fire-clay,  by  Richard  Moldenke,  4  93, 

lxi.  363  ;    8  3  8,  xi.  83. 
Clay-working  industry   of  the   Pacific 

coast,   by   Heinrich   Ries,    6  25,   xx. 

487. 
Origin,   properties  and  uses  of  shale, 

by  H.  Ries,  90  5,  April,  1900. 
Clay    industry    of    Massachussets,    by 

Chas.  L.  Whittle,  6  21,  vii.  125. 

h. — Cements,  Limes  and  Plaster. 

Progress  report  of  the  special  com- 
mittee on  the  proper  manipulation 
of  tests  of  cement,  Anon.,  130,  xxvi. 
99. 

London  wall  and  its  mortar,  Anon., 
20  9,  lxxix.  333. 

American  Portland  cement  and  its 
manufacture,  Anon.,  211,  lxxix.  460. 

Adjustable  cement  crusher,  Anon., 
245,  xviii.  320. 

Portable  gravity  concrete  mixer, 
Anon.,   285,  xliii.  449. 

Cement  conduits,  Anon,  303,  xliv. 
354. 

Influence  of  the  rotary  kiln  on  the  de- 
velopment of  Portland  cement  manu- 
facture in  America,  Anon.,  3  25, 
May  3,  1900. 

Tests  of  the  constancy  of  volume  of 
Portland  cement,  Anon.,  3  2  7,  Jan- 
uary 20,  1900. 

Manipulation  of  cement  tests,  Anon., 
3  27,  May  5,  1900. 

Plant  of  the  Lawrence  Cement  Com- 
pany of  Pennsylvania,  Anon.,  3  27, 
May  12,  1900. 

Changes  in  the  volume  of  Portland 
cement  mortar,  with  embedded 
metal,  Anon.,  4  6  6,  cxl.  355. 

Cement  tests,  Anon.,  60  9,  xiii.  235. 

Essai  d'un  ouvrage  en  beton  arme  de 
metal  deploye  en  Angleterre 
(strengthened  concrete  construction 
in  England),  Anon.,  792,  xxi.  217. 

Tuyaux  amies  (armoured  pipes), 
Anon.,  7  9  2,  xxi.  460. 

Portlandcement  aus  hochofenschlacke 
nach  dem  von  Forell'schen  verfah- 
ren  (manufacture  of  Portland 
cement  from  blast-furnace  slag, 
Forell  method),  Anon.,  89  7,  xix. 
1087;  abs.  49  5,  lvii.  358. 

Ueber  schlacken-cement  (slag  cement), 
Anon.,  897,  xx.  886. 

Til  Kristiania  Portland-cementfabrik 
slemmestad  (Portland-cement  manu- 
factory), Anon.,  9  2  2,  xviii.  393. 

Das  system  Hennebique  (Hennebique 
system),  by  Ed.  Ast,  981,  March  30, 
1900. 

Special  report  on  gypsum  and  gypsum 


cement  plasters,  Kansas,  by  E.  H.  S. 
Bailey  and  G.   I'.  Grimsley,  528,  v. 

Echauffement  dun  massif  de  beton 
pendant  la  prise  (heating  of  con- 
crete during  setting),  by  G.  Baire, 
404,  xxxv.  300;   abs.  466,  cxl.  356. 

Ueber  schlacken-cement  (Konigshof 
slag-cement),  by  Alfred  Birk,  8  9  7, 
xx.  886;  abs.  4  95,  lviii.  506. 

Strength  of  concrete  in  foundations, 
by  George  Blagrove,  285,  xlii.  12. 

Portland  cement,  its  manufacture, 
testing  and  use,  by  D.  B.  Butler, 
4  62,  xxvii.  21,  36. 

Changes  of  volume  consequent  upon 
the  induration  of  cements,  by  H.  le 
Chatelier,   4  66,   cxli.  416. 

Note  sur  le  calcul  des  poutres  en  fer 
et  ciment  (composite  girders  of  iron 
and  cement),   by  F.   Chaudv,    865, 

1899,  ii.  487;  abs.  4  6  6,  cxl.  357. 
Le     beton     arme     et     ses     apjilications 

(armoured  concrete  and  its  use),  by 

Paul  Christophe,  Bruxelles. 
Situation  de  la  question  du  beton  arme 

(armoured    concrete),    by    M.    Con- 

sidere,  14  6,  1900,  iv.  121. 
Lime,   mortar  and   cement,   by   W.    J. 

Ditdin,  London. 
Refractory  linings  for  rotary  Portland 

cement   kilns,    by   Edward   Duryea, 

3  2  7,  March  31,  1900. 
Reburning  cement,  by  R.  W.  Egerton, 

4  62,  xxviii.  110. 
Constructions    en    beton    arme :     prin- 
cipals    applications    et    avantages 
caracteristiques    (armoured    cement 
construction),  by  G.  Flament,  86  5, 

1900,  ii.  228. 

Lime  and  lime  burning,  by  Hans 
Frasch,  621,  vii.  483. 

Fireproofing  of  steel  buildings,  by  J. 
K.  Freitag,  London. 

Le  ciment  Portland  et  le  ciment  de 
laitier  (Portland  cement  and  slag 
cement),  by  —  Gillis,  149,  lvii.  51. 

New  works  of  the  William  Krause  & 
Sons  Cement  Company,  by  Horace 
DeK.  Haight,  3  2  7,  March  31,  1900. 

Decomposition  of  cement  by  bacteria, 
by  R.  Hartleb  and  A.  Stutzer,  466. 
cxxxix.  448. 

Monier  constructions,  by  E.  Lee 
Heidenreich,  9  71,  v.  208,  329. 

Experiment  with  wet  and  dry  con- 
crete, by  Irving  Hitz,  9  71,  v.  488. 

Comparison  between  physical  tests  and 
chemical  analyses  of  Portland  and 
Rosedale  cements,  by  Otto  H.  Klein 
and  S.  F.  Peckham,  New  York. 

Cement  testing,  by  O.  H.  Klein  and 
S.  F.  Peckham,  883,  1900,  644. 

Cement-ijzerwerken  (systeem  Monier) 
bij  het  Rijkspostspaarbankgebouw 
(cement  concrete),  by  D.  E.  C. 
Knuttel,  541,  1900,  50. 
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Tests  of  small  cement  arches  to  deter- 
mine the  value  of  rods,  by  Daniel  B. 
Luton,  325.  February  15,  r 

Hydraulic  cements,  by  Wm.  S.  Mac- 
barg,  232.  February,  L900;  84-2. 
supplement,  xlix.  20197. 

Om  cementbespaiende  betonblandin- 
ger  (cement-saving  in  concrete-mak- 
ing), by  L.  Meyer,  922.  xviii.  205. 

Testing  a  concrete  girder,  by  M. 
Moller.  4  6  6.  cxxxix.  43-5. 

Note  on  cement  concrete,  by  G.  J. 
Morrison,  46  6.  cxxxix.  340. 

Laramine  cement-plaster  industry, 
Wyoming,  by  R.  B.  Moudy  and  E. 
E.  Slosson.  319.  I  xx.  518. 

Tests  of  fire  retardent  materials,  by 
Charles  L.   Norton,   609.  xiii.  128. 

Cement  age,  by  G.  W.  Percy.  159. 
xxiv.  264. 

Les  resultats  de  quelques  experiences 
sur  les  betons  (experiments  on 
cements),  by  Ch.  Piens.  149,  Ivii.  17. 

Theorv  of  concrete,  bv  George  W. 
Rafter,  131,  xlii.  104.' 

Hennebique  ~y-,tem  of  steel  and  con- 
crete construction,  by  W.  Ritter, 
83  6,  1899,  41,  49,  59;  abs.  4  66. 
cxxxix.  437. 

Decomposition  des  ciments  de  Port- 
land dans  l'eau  de  mer  (Portland 
cement  in  sea-water),  by  Quinette 
de  Rochemont,  146.   1900,   iv.  281. 

Symposium  on  concrete  and  its  uses, 
"bv  W.  A.  Rogers,  3  2  7.  October  20, 
1900. 

Theory  and  practice  of  protective 
coatings  for  structural  metals,  by  A. 
H.  Sabin.  33  3.  xvii.  87. 

Portlandcement  aus  hochofenschlacke 
nach  dem  Forell'schen  verfahren 
(manufacture  of  Portland  cement 
from  blast-furnace  slag,  Forell 
method),  bv  C.  Steffens.  897.  xx. 
1170. 

Bereelmung  der  betoneisentrager  mit 
oberen  rippen  (computation  of  con- 
crete-iron beams  with  upper  ribs), 
bv  Max  R.  von  Thullie,  9*81,  March 
2,  1900. 

La  eostruzioni  in  calcestruzzo  ed  in 
cementi  armat'x  (building  with 
armoured  concrete),  by  Guiseppe 
Vacchelli,  Milan. 

Use  of  expanded  metal  in  concrete,  bv 
A.  T.  Walniisley,  198.  1900.  872. 

Hydraulic  cement  industry  of  Massa- 
chusetts,  by  Charles  L.  Whittle. 
621,  vii.  111. 

c. — Iron  and  Steel,  and  ' 
Details  of  structural  iron  and  steel, 
Anon.,  209,  lxxviii.  18,  41.  65,  89. 
118,  218,  244,  269.  295,  324,  349,  379, 
404,  424,  447,  470.  495.  523.  546,  569, 
591,  619,  649. 


Secondary  stresses  in  trusses  and  gir- 
ders. Anon.,  315,  lxxxix.  284. 

Cast-iron  columns,  Anon.,  464.  xxvii. 
81. 

Steel  clips  for  joists.  Anon..  493.  !xi. 
732. 

Tests  on  boiler  tube  columns,  Anon., 
609.  xiii.  224. 

Etude  sur  la  stabilite  des  poutres  en 
treillis  (stability  of  lattice  girders;, 
by  L.  Anspach,  794,  1.  1. 

Le  metal  deploye  (expanded  metal), 
bv  P.  Chalon,  865,  1899,  ii.  21; 
abs.  466,  cxl.  361. 

Einige  eisenconstruction  auf  der 
Pariser  weltausstellung  (iron  con- 
struction), by  —  Frahm,  8  97,  xx. 
1165,  1212,  1274. 

Zeichnerische  bestimmung  der  stutz- 
momente  continuirliche  trager  von 
constantem  tragheitsmomente  (gra- 
phical determination  of  the  pier  re- 
actions of  continuous  girders  of  con- 
stant moment  of  inertia),  by  L. 
Geusen,  981.  February  2.  1900. 

Die  bereelmung  der  binder  und 
stander  eiserner  wandfachwerk  (cal- 
culation of  roof-trusses  and  their 
supports  in  iron  structures),  by  L. 
Geusen,  983.  xiiv.  625. 

Le  metal  deploye  (expanded  metal),  by 
J.  F.  Gelding,  792,  xxi.  289,  326, 
349. 

Relative  corrosion  of  wrought-iron. 
soft  steel  and  nickel  steel,  by  H.  M. 
Howe.  319,  lxx.  188. 

Corrosion  of  wrought-iron  and  steel, 
by  H.  M.  Howe,  613.  vi.  423. 

Steel  skeleton,  or  the  modern  sky- 
scrapers, bv  W.  L.  B.  Jennev.  23  2. 
February,  1900. 

Simple  method  of  calculating  the 
curve  of  equilibrium,  or  line  of 
thrust,  in  arched  ribs,  by  Charles 
Lean,  315,  xc.  110. 

Expanded  metal,  and  some  uses  to 
which  it  is  put.  bv  James  S.  Merritt, 
355.  cl.  431. 

Impact  tests  of  structural  steel,  by  S. 
Bent  Russell,  131.  xliii.  1;  abs.  3*25. 
November  16,  1899:  abs.  4  6  6,  cxl. 
361. 

Experiments  on  the  protection  of  steel 
and  aluminium  exposed  to  water,  by 
A.  H.  Sabin.  131,  xliii.  44k 
Stru  turcU  iron  and  steel:  text-book  for 
engineers,  builders,  etc.,  by  W.  T. 
T.velvetrees,  London. 

d. — Xatural  and  Artificial  Si 
Masonry    stresses,     Anon.,     285,    xl. 

703;    xli.  1196;    xlii.  257,  546,  688; 

xliii.  209.   1225. 
Diamond  saw  for  cutting  stone,  Anon.. 

317,  lxix. 
Kilkzandsteen^n      (nalciferous      sand- 
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stone),  by  J.  van  der  Breggen,  541, 
1900,  130. 

Fabrication  des  agglomeres  silico- 
oalcairos:  procede  Schwarz  (manu- 
facture of  silieo-calcareous  blocks), 
by  H.  Cuenod,  404,  xxxviii.  77. 

Testing  of  masonry,  by  —  Elliott, 
285,  xiii.  12:59. 

Die  prufung  der  natiirlicben  bauge- 
steine  (test  of  natural  building 
stone),  by  0.  Herrmann,  9  91,  1900, 
17. 

Trace  et  calcnl  des  voutes  en  macon- 
nerie  (setting-off  and  calculation  in 
masonry  vaults),  by  M.  Legay,  146, 
1900,  iv.  141. 

Present  status  of  engineering  know- 
ledge respecting  masonry  construc- 
tion, by  David  Molitor,  15  9,  xxiv. 
25. 

Olschewsky  silieo-calcareous  artificial 
stone,  by  G.  L.  Pesce,  466,  exxxix. 
440. 

Fabrication  des  agglomeres  silico-cal- 
caires  par  un  procede  de  durcisse- 
ment  rapide  (manufacture  of  silieo- 
calcareous  bricks  by  a  rapid  mode  of 
hardening),  by  G.  Richou,  404. 
xxxvi.  329. 

Building  and  road  stones  of  Massa- 
chusetts, by  Charles  L.  Whittle, 
621,  vii.  637. 

e. — Timber  and  its  Preservation. 
Xylosote  process  of  wood  preserving, 

Anon.,    209,   lxxix.   106;    317,   rxx. 

117. 
Preserving  timbers,  Anon.,  319,  lxix. 

222, 
Creo-resinate    wood-preserving    plant. 

Anon.,  3  27,  September  22,  1900. 
Wood  fireproofing,  Anon.,   345,   Feb- 
ruary 24,  1900. 
Notes  on  some  colonial  timbers,  Anon., 

449,  vi.  68. 
Preservative     treatment     of     timber. 

Anon.,  4  93,  lx.  1136. 
Transverse     tests     upon     hard     pine 

beams,  Anon.,  609,  xiii.  226. 
Transverse  tests  upon   spruce  beams. 

Anon.,  609,  xiii.  227. 
Transverse    tests    made    upon    white 

pine,  Anon.,  609,  xiii.  228. 
Wood     preservation :      Fritz     Hassel- 

mann,  Anon.,  83  8,  xi.  129. 
Fireproofing  wood :  Joseph  L.  Ferrell, 

Anon.,  842,  lxxxiii.  49,  55. 
Preservation   of   timber   from    decay : 

bibliography,  Anon.,  971,  v.  252. 
Strength  of  timber  and  how  to  test  it. 

by  Hudson  Beare,  209,  lxxviii.  538. 
Preservative  treatment  of  timber,  by 

O.  Chanute,  638,  lxx.  669;    971,  v. 

100. 
Fireproofing  and  preserving  of  timber, 


iiy    Bnerard     Cowper-Colcs.     883, 

1899,  1086. 

Pine  Ridge  timber,  Nebraska,  by  N. 
H.  Darton,  941,  1897-98,  part  v.  387. 

Proposed  method  for  the  preservation 
Ol  timber,  by  F.  A.  Kummer,  130, 
xxvi.  552. 

La  senilisation  rapide  et  l'ignifugation 
des  bois  par  l'electricite  (Boucherie 
process  of  fireproofing  wood),  by  G. 
Leugny,  7  92,  xxi.  245. 

Holding  power  of  wood  screws,  by  W. 
M.   Macphail,   7  61,   xxi.   511. 

Supports  for  beams  in  tests  of  trans- 
verse strength, by  Wm.T.  Magruder, 
903,  xvii.  28. 

Australian  timber,  by  James  Mann, 
638,  lxx.  1584. 

Rapid  seasoning  of  timber  by  means  of 
electricity,  by  G.  Mareshal,  4  66, 
exxxix.  433. 

Strength  of  blue  fir-wood,  by  M.  Rude- 
loff,  466,  cxli.  417. 

Physical  tests  of  some  Pacific  coast 
timbers,  by  Frank  Soule,  12  2,  xxix. 
552. 

Report  on  the  results  of  technical 
tests  applied  to  a  series  of  logs  of 
timber  supplied  by  the  Ceylon  gov- 
ernment, by  Herbert  Stone,  449, 
vi.  124,  320. 

Report  on  the  results  of  technical 
tests  applied  to  a  series  of  planks 
supplied  by  the  government  of  the 
Cape  of  Good  Hope,  by  Herbert 
Stone,  449,  vi.  180. 

Report  on  the  results  of  technical  tests 
applied  to  a  series  of  planks  sup- 
plied by  the  government  of  British 
Guiana,  by  Herbert  Stone,  449,  vi. 
264. 

Report  on  the  mechanical  properties 
of  timbers  from  Cape  Colony,  by  W. 
C.  Unwin,  449,  vi.  40. 

Comparison  of  the  strength  of  Ceylon 
timbers  with  that  of  European  tim- 
bers, by  W.  C.  Unwin,  449,  vi.  181. 

Supplementary  report  on  timbers  from 
Cape  Colony,  western  conservancy, 
by  W.  C.  Unwin,  449,  vi.  208. 

Nodon-Bretonneau  process  of  season- 
ing and  preserving  timber  and  other 
fibrous  substances  by  means  of  elec- 
tricity, by  E.  G.  Vecqueray,  481, 
xvii.  427. 

WTood  preserving  in  Germany,  by  A. 
G.  Wanier,  7  7  2,  February  9,  1900. 

f. — Forestry. 
Forest    conditions    in    the    Klondike, 

Anon.,  842,  supplement,  xlix.  20312. 
Washington  forest  reserve,  by  H.  B. 

Ayres,  941,  1897-98,  part  v.  283. 
Teton  forest  reserve,  by  T.  S.  Brande- 

gee,  941,  1897-98,  part  v.  191. 
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Yellowstone      Park      forest      reserve, 

southern  part,  by  T.  S.  Brandegee, 

9*1.  1897-98,  part  v.  213. 
Forestry,  by  W.  R.  Fisher,  800.  i.  73. 
Forest    reserves,    by    Henry    Gannett, 

9  41,  1897-98,  part  v.  1. 
Washington    fores)     reserve,     eastern 

part,  by  M.  W.  Gorman,  941,  1897- 

98,  part  v.  315. 
Black  Hills  forest   reserve,   by  H.   S. 

Graves.   941.  1897-98,  part  v.  67. 
Priest  river  forest   reserve,    by  J.   B. 

Leiberg,  9  41,  1897-98,  part  v.  217. 
Bitterroot  forest  reserve,  by  J.  B.  Lei- 


berg, 941,  1897-98,  part  v.  253. 
San  Jacinto  forest  reserve,  by  J.  B. 

Leiberg  941,  1897-98,  part  v.  351. 
San  Bernardino  forest  reserve,  by  J. 

B.    Leiberg.    941,    1897-98,    part    v. 

359. 
San  Gabriel  forest  reserve,   by  J.   B. 

Leiberg,      941,      1897-98,     part     v. 

367. 
Forest  conditions  of  Northern  Idaho, 

by  J.  B.  Leiberg,  941,  1897-98,  part 

v.  373. 
Bighorn  forest  reserve,  by  F.  E.  Town, 

941,  1897-98,  part  v.  165. 


XIV.— MACHINERY 
1.  General. 


a. — General. 

La  mecanique  a  rexposithm  dr  1900 
(machinery  at  the  Paris  exhibition. 
1900),  Paris. 

Mechanical  workshops  and  their  equip- 
ment, Anon.,  493,  lx.  741. 

American  engineering  competition, 
Anon.,  842,  supplement,  1.  20541, 
20557,  20564,  20593,  20633,  20704, 
20749;  9  2  6.  April  19,  6;  20,  5;  21, 
13;  24,  8;  26,  4 ;  30,  15;  May  10, 
15;  June  1,  13;  4,  8 ;  5,  6;  6,  10; 
7,  12;  9,  16;  11,  4;  July  10,  13. 

Expense  account  of  the  machine  shop, 
by  Horace  L.  Arnold,  3  23,  xx. -365. 

Engineer  and  the  economical  develop- 
ment of  nianufaeturies,  by  W. 
Arnold,  613,  v.  555,  606. 

Arts  and  crafts  in  the  sixteenth  cen- 
tury, by  W.  A.  Baillie-Grohman, 
742,  xx.  511;  xxi.  32,  158. 

American  engineering  competition,  by 
Isaac  Lowthian  Bell,  4  93,  lx.  1133; 
9  2  6,  June  12,  12. 

Mechanical  science,  by  Alexander  Bin- 
nie,  198,  1900,  855. 

•Specifications :  the  ways  of  consulting 
engineers  and  contractors,  by  W.  H. 
Booth,  12  6,  xxiii.  972. 

Englishman's  impressions  of  a  German 
work-shop,  by  F.  Brocklelmrst,  615, 
ii.  6. 

Prevention  of  factory  accidents,  by 
John  Calder,  London. 

Meaning  of  commercial  organisation 
of  the  work-shop,  by  A.  Hamilton 
Church,  3  23,  xx.  391. 

Piece  work  as  an  agency  in  machine- 
shop  cost  reduction,  by  St.  Cokely, 
323,  xx.  192. 
Work-shop   administration,   by  David 

Cowan,  473,  xliii.  227. 
Functions  and  organization  of  the  pur- 
chasing department,    by   Hugo   Die- 
mer,   3  23,  xviii.  833. 
Commercial   organization    of    machine 


shop,    by    Hugo   Diemer,    3  23,  xix. 
342,  705,  892;  xx.  73,  229. 

Les  installations  mecaniques  de  l'ex- 
position  universelle  (mechanical  in- 
stallations, Paris  exhibition),  by  G. 
Eude,  la  mecanique  a  Vexposition  de 
1900,  part  i. 

Modern  machine  shop,  by  Joseph  Hor- 
ner, 249,  xvii.  383. 

Modern  boiler  shop,  by  Joseph  Hor- 
ner, 249,  xviii.  31. 

American  engineering  competition,  by 
J.  Stephen  Jeans,  9  2  6,  April  30,  15. 

Cost  of  power  generation,  by  J.  B.  C. 
Kershaw,  198,  1900,  873. 

Comparative  cost  by  the  steam-engine, 
water  turbine  and  gas-engine,  by 
John  B.  C.  Kershaw,  615,  ii.  4. 

Mechanical  transport  appliances  in 
engineering  work,  by  A.  J.  S.  B 
Little,  3  23,  xviii.  501. 

Imagination  in  mechanism,  by  C.  W. 
MacCord,  903,  xvii.  385. 

Das  kartenverzeichnis  und  der  an- 
zeiger  im  dienste  der  maschinen- 
fabriken  (card  index  and  its  service 
in  machine-worksb  by  A.  S.  Oester- 
reicher,  983,  xliv.  1732. 

Policy  of  secretiveness  in  industrial 
works,  by  A.  E.  Outerbridge,  jun., 
3  23,  xviii.  861. 

Revolution  in  machine-shop  practice, 
by  Henry  Roland,  3  2  3,  xviii.  530, 
729,  903. 

Testing  mine  plants,  by  K.  Schweder, 
63  6,  iv.  35. 

Progress  of  the  mechanical  arts  in 
three-quarters  of  a  century,  by  Cole- 
man Sellers,  3  55,  cxlix.  5. 

Chemistry  of  the  materials  of  engineer- 
ing, by  A.  Humboldt  Sexton,  Man- 
chester. 
Chemistry  of  materials  of  engineering, 
by  A.  H.  Sexton,  761,  xx.  606;  xxi. 
78,  148,  220,  319,  425,  463;  xxii.  28, 
101,  150. 
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Modern  machine-shop  economies,  by 
Oberlin  Smith,  249,  xvii.  294. 

Economies  in  machine-shop  work,  by 
Oberlin  Smith,  249,  xviii.  243. 

American  competition,  by  E.  A. 
Stevens,  317,  lxviii.  347;  abs.  466, 
exxxix.   442. 

Manchester  Steam  Users  Association, 
memorandum  by  the  chief  engineer, 
1899-1900,  by  C.  E.  Stromeyer,  Man- 
chester. 

Cost-keeping  at  the  Chicago  works  of 
Fraser  and  Chalmers,  by  J.  A. 
Thomas,  12  6,  xxiii.  1039. 

Costs  of  steam  and  water  power,  by 
William  O.  Webber,  3  23,  xv.  922; 
abs.  481,  xviii.  572. 

American  machine  shop  practice,  bv 
W.  E.  Willis,  615,  i.  181. 

b. — Bearings. 

Roller-bearings,  Anon.,  613,  v.  558. 

Antimonial  alloys  for  axle  bearings, 
by  H.  Baucke  and  H.  Behrens,  619, 
January,  1900. 

White  metal  or  gun-metal  for  bear- 
ings, by  W.  H.  Booth,  12  6,  xxiii. 
196. 

Koppel  roller-bearings,  by  Myles 
Brown,  83  8,  x.  252. 

Neue  versuch  iiber  lagerreibung  nebst 
neuer  berechnungsmethode  dersel- 
ben  (experiments  regarding  the  cal- 
culation of  friction  in  bearings),  by 
G.  Dettmar,  28  9,  ccexv.  88. 

Roller  and  ball  bearings,  by  J.  B. 
Detwiler,  838,  x.  508;  761,  xxi. 
394. 

Strength  of  steel  balls,  by  J.  F.  W. 
Harris,  13  3,  xxi.  351. 

Air  as  a  lubricant  for  a  journal  heal- 
ing* by  Herman  S.  Heichet,  126, 
xxiii.  113. 

Causes  of  excessive  heating  in  bearing 
metals,  by  Robert  Job,  115,  Feb- 
ruary,  1900;    613,  v.  818. 

c- — Belt  and  Rope   Driving. 

Cast-steel  driving  wheels,  Anon.,  7  61, 
xxi.  588. 

Machine  shop  belts,  by  E  J.  Arm- 
strong, 12  6,  xxiii.  351. 

Power-losses  in  the  machine-shop,  by 
Charles  H.  Benjamin,  2  49,  xvii. 
215. 

Belt  driving,  by  M.  B.  Dongosh,  613, 
v.  608. 

Design  and  use  of  belting,  by  George 
H.  Firth,  615,  i.  246,  273;  ii.  9,  27. 

Etude  siir  les  courroies  de  transmis- 
sion (study  of  leather  belting),  by 
Robert  Moulin,  7  92,  xxi.  250. 

Rope  driving,  by  H.  N.  Nichols,  7  61, 
xxii.  464. 


d . — Lubrication. 

Automatic  lubricator:  Merrill,  Anon., 
126,  xxiii.  614;  319,  Ixx.  13;  625, 
xxi.  16. 

Method  of  filling  lubricators,  Anon., 
301,  xxxv.  715. 

Air  as  a  lubricant  for  bearings,  Anon., 
33  9,  lxxi.  56. 

Lubrication  of  journal  bearings. 
Anon.,  613,  v.  237. 

Oiling  engines,  Anon.,  838,  x.  471. 

Automatic  lubricator  (aktiebolaget 
lubrikator),  Anon. ,842,  supplement, 
xlix.  20323. 

Lubrication  and  lubricants,  a  treatise  on 
the  theory  and  practice  of  lubrication, 
and  on  the  nature,  properties  and 
testings  of  lubricants,  by  Leonard 
Archbutt  and  R.  Mountford  Deeley, 
London. 

A  few  suggestions  on  the  use  and 
abuse  of  lubricants,  by  C.  Going, 
7  61,  xxii.  463. 

Lubrication  of  bearings,  by  J.  Gross- 
man, 613,  vi.  602. 

Air  as  a  lubricant  for  a  journal  bear- 
ing, by  Herman  S.  Heichet,  126, 
xxiii.  113. 

Effective  lubrication  of  journals,  by 
F.  W.  Graham  Snook,  3  23,  xix.  221. 

c. — Mech  an  ics . 

Decimal  index  to  mechanical  engineer- 
ing literature,  Anon.,  3  27,  Feb- 
ruary 17,  1900. 

Kinematics  of  machinery,  by  J.  H. 
Barr,  London. 

Flywheel  effects  on  shafting,  by  W. 
H.  Booth,  12  6,  xxii.  1127. 

Strength  of  materials,  by  J.  A.  Ewing, 
Cambridge  University  Press,  1899. 

Fowler's  mechanical  engineer's  pocket 
book  for  1900,  by  W7.  H.  Fowler, 
Manchester. 

Decimal  indexes  of  mechanical  litera- 
ture, by  Albert  B.  Herrick,  3  2  7, 
March  10,  1900. 

Engineer's  year-book  of  formulae,  rules, 
tables,  data  and  memoranda  in  civil, 
mechanical,  electrical,  marine  and 
mine  engineering,  by  H.  R.  Kempe, 
London. 

Centrifugal  force  in  industrial  develop- 
ment, by  Albert  R.  Leeds,  903,  xvii. 
396. 

Handbook  of  testing  materials  for  the 
constructor,  by  Adolf  Martens,  trans- 
lated by  Giis.  C.  Henning,  New 
York. 

Deformations  et  conditions  de  la  rup- 
ture dans  les  corps  solides  (defor- 
mation and  conditions  of  rupture  in 
solid  bodies),  by  Habel  de  la  Noe, 
146,  1900,  ii.  180. 
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f. — Power  and  Transmission. 

How  horse  power  is  figured,  Anon., 
838,  x.  336. 

Power  transmission,  by  Alton  D. 
Adams,  838,  x.  531. 

Mechanical  transmission  of  power,  by 
W.  E.  Buck,  331,  ii.  194;  iii.  41,  99. 

Power  features  of  the  Paris  exposi- 
tion, by  W.  H.  Donner,  3  23,  xix. 
529. 

Future  of  power  development,  by 
William  D.  Ennis,  3  23,  xix.  728. 

Power  generation:  comparative  cost 
by  the  steam-engine,  water-turbine 
and  gas-engine,  by  John  B.  C.  Ker- 
shaw, 493,  lxi.  621  ;   615,  ii.  4. 

Electric  driving  of  ironworks  and  roll- 
ing-mills, by  0.  Lasche,  3  03,  xlv. 
698. 

Application       of      electric-motors      to 


machine-driving,   by    Andrew    Stew- 
art, London. 

;/. —  Whet  l-gearing. 
Strength  of  gear  teeth,  by  Robert  A. 

Brace,  12  6,  xxiii.  517. 
Designing  spiral   gears    by   the   (juad- 

nml  method,  by  W.  H.  Croker,  126, 

xxiii.  903. 
Note    sur    la    transmission    de    force : 

systeme    Evans    (Evans    system    of 

transmission    of    power),    by    Louis 

Dechevres,  870,  ix.  425. 
Neuere    zahnformen    (forms    for    gear 

teeth),    by   G.    Lindner,    983,   xliv. 

304. 
Description    of    an    odontograph    for 

setting  out  the  teeth  of  heavy  spur 

gearing  for  mill-engines,  by  Michael 

Longridge,  5  9  9,  1899,  9. 


2.  Engineering  Works. 


a. — General. 
b. — Great  Britain. 

Cooke  &  Company,  Limited,  William : 
Tinsley  steel,  iron  and  wirerope 
works,  Anon.,  481,  xviii.  314. 

Davis  &  Son:  All  Saints  works,  Anon., 
481,  xviii.  439. 

Great  Eastern  Railway:  locomotive, 
carriage  and  wagon  works,  Strat- 
ford, Anon.,  477,  1900,  477. 

Haggie  and  Sons,  R.  Hood  :  ropeworks, 
Anon.,  4  93,  lxi.  1102. 

Hawksley,  Wild  &  Co.,  Sheffield: 
modern  boiler  construction,  Anon., 
331,  iv.  399. 

Kynoch,  Limited :  A.rklow  explosives 
factory,  Anon.,  5  45,  ii.  14. 

Lancashire  and  Yorkshire  Railway : 
workshops  at  Horwich,  Anon.,  615, 
i.  169,  193,  223. 

New  Conveyor  Company,  Limited, 
Smethwick,  Anon.,  481,  xviii.  440. 

New  Manufacturing  Company  :  works, 
Preston,  Anon.,  315,  lxxxix.  636. 

Electric  power  at  the  Patent  Shaft  and 
Axletree  Company's  works,  Anon., 
317,  Ixx.  563. 

Scott  &  Company,  Limited,  Laur- 
ence :  Gothic  works,  Norwich, 
Anon.,  315,  lxxxix.  588. 

Willans  &  Robinson :  Victoria  engine 
works,  Rugby,  4  7  7,   1900,  490. 

c. — Europe. 
Schuchardt  &  Schutte,  Berlin,  Anon., 

12  6,  xxiii.  1079. 
Hartmann         Company,         Lugansk, 

Russia :    model   locomotive   factory, 

Anon.,  315,  xc.  8. 


Die  fabrikneubauten  der  Siemens  und 
Halske  A.-G.  am  Nonnendamm  (new 
factory  buildings  of  the  Siemens- 
Halske  Company,  near  Berlin),  by 
C.  Dihlmann,  313,  June  14,  1900. 

La  nouvelle  usine  Clement  (Clement 
manufactory),  by  R.  Soreau,  8  65, 
1900,  i.  575b. 

Steam-engine  building  in  Switzerland, 
by  A.  Stodola,  3  23,  xviii.  844. 

d. — 'Asia. 
Kalimaas    engineering    works,    Soura- 

baya,  Java,  Anon.,  169,  xviii.  202. 
Engineering  -work*  of  the  Kistna  Delta, 

by  George  T.  Walch,  London. 

c — Africa, 
f. — America. 

General  Electric  Company,  Schenec- 
tady works:  most  perfect  machine 
shop,  by  S.  D.  V.  Burr,  491,  Jan- 
uary 4,  1900. 

Gisholt  Machine  Company,  Madison, 
Wisconsin,  Anon.,  12  6,  xxiii.  337. 

Lodge  and  Shipley  Machine  Tool 
Company,  Anon.,  12  6,  xxiii.  363. 

Schenectady  locomotive  works,  Anon., 
5  93,  August,  1900. 

Schenectady  locomotive  works:  new 
drawing  office,  Anon.,  12  6,  xxiii.  57. 

Wellman-Seaver  engineering  office, 
Anon.,   315,  xc.  374. 

Westinghouse  air-brake  works,  Wil- 
merding,  Philadelphia :  power- 
plant.  Anon.,  615,  i.  265. 

g. — A  u  *tralasia. 
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3.  Boilers  and  Fittings. 


a. — General. 


Power  stations,  Paris  international 
exhibition,  Anon.,  317,  lxix.  149. 

Model  boiler  plant,  Anon.,  493,  lx. 
741. 

Care  of  boilers,  Anon.,  6  25,  xxi.  109. 

Boilers  and  their  uses,  Anon.,  7  61, 
xxi.  362. 

Zur  benrteilnng  der  leistung  von 
dampfkesseln  vom  chemischen  stand- 
punkt  (performance  of  boilers, 
judged  from  a  chemical  standpoint), 
by  H.   Bunte,    983,  xliv.   669. 

Fuel  economy  of  steam  engines  for 
traction,  by  R.  C.  Carpenter,  4  6  6, 
cxl.  390. 

Boilers,  their  use  and  management, 
by  A.  Cryer,  891,  1896,  July,  14. 

Problems  of  steam  raising :  influence 
of  velocity  on  evaporation  in  tubes, 
by  George  Halliday,  20  5,  iii.  6. 

Economy  in  the  production  and  utili- 
sation of  steam,  by  Edward  G. 
Hiller,  613,  vi.  919. 

.Steam  power  economy  in  mining 
plants,  by  C.  C.  Longridge,  638, 
lxx.  352. 

b. — Boilers,  etc. 

Chaudieres  a  vapeur  du  systeme  Fur- 
man  destinees  an  chauffage  des 
locaux,  arrete  ministeriel  du  23 
Janvier  1900  (Furman  boilers), 
Anon.,  143,  v.  177. 

Glasgow  water-tube  boiler,  Anon., 
205,  iii.  67. 

Phillips  water-tube  boiler,  Anon.,  3  31, 
iii.  miscellaneous  section,  72. 

Combined  water  and  flue-tube  boiler: 
Hallett  &  Hallidays,  Anon.,  3  43, 
iii.  705. 

Morrin  climax  water-tube  boiler, 
Anon.,  7  61,  xxi.  468. 

Stirling  water-tube  boiler,  Anon.,  7  61, 
xxii.  440. 

Chaudiere  multitubulaire  Borrot  (Bor- 
rot  multitubular  boiler),  Anon., 
792,  xxi.  226. 

Chaudiere  aquitubulaire :  systeme 
Joya  (Joya  water-tube  boiler),  Anon., 
7  9  2,  xxi.  440. 

lets  over  waterpijpketels  en  condensor 
pijpjes  van  onze  jongste  oorlogs- 
schepen  (water-tube  boilers  and 
condenser-pipes),  by  J.  H.  Beucker 
Andreae,  541,  1900,  69. 

Belleville  boilers^  by  W.  H.  Booth, 
126,  xxiii.  694. 

Steam-atomizing  auxiliary  boiler,  by 
E.  I.  Clegg,  12  6,  xxiii.  452. 

Stirling  boiler,  by  John  Cowan,  812, 
xv.  121. 

Was  ist  als  wirkliche  heizflache  eines 


dampfkessels  anzusehen  (steam 
boilers),  by  Fr.  Freytag,  289,  cccxv. 
232. 

Generateur  a  vapeur  aquitubulaire: 
systeme  Turgan  (Turgan  water-tube 
boiler),  by  A.  Morizot,  7  9  2,  xxi.  81. 

Niclausse  water-tube  boiler,  by  M. 
Robinson,  4  6  6,  cxl.  395. 

c. — Chimneys  and  Forced  Draught. 

New  combined  chimney  and  ventilat- 
ing shaft  for  the  Tower  works, 
Leeds,  Anon.,  315,  xc.  622. 

Design  of  high  chimneys  and  other 
similar  structures,  Anon.,  3  27, 
September  29,  1900. 

Exjieriments  with  induced  versus 
natural  draught,  Anon.,  343,  iii. 
703. 

Ellis  and  Eaves  induced  draught, 
Anon.,  613,  vi.  847. 

Application  of  mechanical  draught  to 
stationary  boilers,  Anon.,  7  61,  xxi. 
562. 

Felling  tall  chimneys,  Anon.,  84  2, 
Ixxxii.  372. 

Einheitliche  bestimmungen  zur  be- 
rechnung  der  standfestigkeit  von 
schornsteinen  (specifications  for 
chimney  construction),  by  a  com- 
mittee of  the  Prussian  Society  of 
Steam  Boiler  Inspectors,  983,  xliv. 
842. 

Chimney  design  and  theory,  by  Wm, 
Wallace  Christie,  London. 

Monumental  chimneys  of  the  Paris 
exhibition,  1900,  by  A.  da  Cunha, 
4  6  6,  cxli.  415. 

Boiler-draft  puzzle,  by  Harry  Gunther, 
12  6,  xxiii.  352. 

Combustion  and  forced  draught,  by  R. 
B.  Hodgson,  613,  v.  22;  761,  xx. 
614;  xxi.  7. 

Increasing  the  moment  of  resistance 
by  reducing  diameter  of  chimney, 
by  R.  Lauenstein,  4  6  6,  cxxxix.  446. 

Limits  to  the  use  of  forced  draught  for 
marine  boilers,  by  Walter  McFar- 
land,  3  23,  xix.  73. 

Chimney  construction,  by  E.  J.  Philip, 
7  61,  xxii.  484. 

Calculation  of  the  clear  area  and 
height  of  chimneys,  by  L.  Pinzger, 
4  6  6,  cxxxix.  439. 

Felling  of  a  chimney,  by  Frank  Reid, 
4  81,  xvii.  230. 

Influence  of  mechanical  draught  upon 
the  ultimate  efficiency  of  steam 
boilers,  by  Walter  B.  Snow,  15  9, 
xxiii.  227;   7  61,  xxi.  148. 

Ueber  kunstliehen  zug  (artificial 
draught  for  water-tube  boilers),  by 
F.  Toldt,  73  2,  xlviii.  397,  443. 
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</. — Circulation  of   Wafer. 

Circulation   in   steam    boilers,   Anon., 

3  25,  January  18,  1900. 

Trial  of  a  boiler  with  forced  circula- 
tion, Anon.,  4  66,  exxxix.  397. 

Circulation  in  water-tube  boilers,  by 
G.  Halliday.  901.  xi.  344. 

Circulation  in  water-tube  boilers,  by 
J.  Richards,  12  6,  xxiii.  910. 

e. — Conveyance  and  Removal  of  Ashes, 

Coal  and  Dust. 

Coal  transporter  [Temperley],  London 
Electric  Supply  Corporation,  Dept- 
ford,  Anon.,  315,  lxxxix.  638. 

Wandsworth  electric  lighting  station  : 
coal-handling  plant,  Anon.,  317, 
lxix.  524. 

Automatic  coal-handling  plant  at  the 
Leeds  electric  power  station,  Anon., 
317,  lxix.  869;   613,  vi.  45. 

Ofenvorsatze  an  dampfkesseln  (fire-box 
attachment  for  boilers :  ash  re- 
moval), Anon.,  989,  xlviii.  B.  143; 
abs.  272,  lxxx.  447;  abs.  493,  lxi. 
409. 

Removal  of  dust  from  boiler-rooms,  by 
A.  A.  Cary,  493,  lx.  457. 

Une  usine  Parisienne  (coal-supply  to  a 
central  electric  station),  by  Robert 
Pitaval,    293,    1899,    5,    614;     abs. 

4  81,  xviii.  571. 

f. — Economizers  and  Feed-water 

Heaters. 

Sitwell    cast-iron    feed-water    heater, 

Anon.,    272,    lxxix.   448;    625,   xx. 

394. 
Frontier    feed-water     heater,     Anon., 

2  7  2,  lxxx.  802. 
Utilisation  of  waste  heat,  Anon.,  315, 

lxxxix.  203. 
Boothman    patent    feed-water    filter, 

Anon.,  335,  xiv.  157. 
Condenser   and   economiser :    Hudson, 
•     Anon.,  4  93,  lxi.  946. 
Otis   feed-w^ater  heater,    Anon.,    625, 

xxi.  15. 
Economy  of  economisers,  by  Alton  D. 

Adams,  24  9,  xvii.  378. 
Feed-water  heaters,  by  George  Halli- 
day, 3  43,  ii.  149. 
Feed-water    heaters    for    locomotives, 

by  C.  M.  Muchnick,  613,  iv.  637. 
Utilisation   of   waste   heat,    by   F.    E. 

Rainey,  315,  lxxxix.  312. 

g. — Explosions. 

General. 

Bulletin    des    accidents    d'appareils    a 

vapeur    survenus    pendant     l'annee 

1899  (accidents  in  steam  apparatus, 

France,  1899),  Anon.,  141,  xviii.  516. 

Accidents  d'appareils  a  vap-eur  en  1898 

(accidents      to      steam      apparatus. 


France,  1898),  Anon.,  146,  1900,  ii. 

234. 
Government  boiler  inspection,  Anon., 

315.  lxxxix.  487. 
Removing      manhole      covers      under 

steam   pressure,   Anon.,   317.   lxviii. 

2(17. 
Landslide    explodes    a    boiler,    Anon., 

580,  March,  1900. 
Boiler  explosions,  Anon..  7  61,  xxi.  18, 

38. 
Ueber  die  wirksamkeit  der  dampfkes- 

seluber-waehung        in        Deutsche! 

reiche  (efficacy  of  boiler  inspection 

in    German    empire),    by    C.    Bach, 

983,  xliv.  811. 
Note  sur  des  accidents  survenus  dans 

l'emploi    des    recipients    de    vapeur 

(accidents   occurring  in  the  use   of 

steam),    by    Maurice    Bellom,    141, 

xviii.  301 ;  146,  1900,  iv.  263. 
Boiler  inspection  in  England,  by  W. 

H.  Booth,  12  6,  xxiii.  883. 
Investigations  of  boiler  explosions,  by 

G.  C.  Henning,  133,  xx.  649. 
Working  of  the  boiler  explosions  acts, 

1882  and  1890,  by  £.  G.  Hiller,  481, 

xvii.  19. 
Report  of  the  secretary  of  the  board  of 

trade  upon  the  working  of  the  boiler 

explosions  acts,   1882  and  lSWi,  with 

appendices,  Official,  183. 
Thoughts   suggested   by   boiler  explo- 
sions, by  T.  R.  Parker,  117,  August 

13,   1900. 
Boiler   explosions,    by   T.    R.    Parker, 

128,  August  23,  1900;    83  8,  xi.  99. 
Accidents   to    water-tube    boilers    and 

their  remedies,  by  A.  Ravier,  4  6  6, 

cxli.  445. 
Reports  of  the  Alsacian  Boiler  Associa- 
tion,  by  —  Walther-Meunier,   abs. 

466.  exxxix.  398;   cxli.  373. 
Explosions. 
Maritime   colliery,    Pontypridd,    loco- 
motive tube,  185,  1192. 
Somerford,  Wiltshire,  locomotive  tube, 

185,  1193. 
Rocky  Bank.  Windhill,  Shipley,  near 

Bradford,  boiler,  185,  1203. 
Messrs.      Southern      &      Richardson, 

Bon  cutlerv  works,  Sheffield,  boiler, 

185.  1204/ 
Kirkdalo  leather  works,  South  Wigs- 
ton,   near   Leicester,    manhole,   185, 

1205. 
Pymore      Mill     Company,      Bridport, 

bleaching  pan,  185,  1206. 
Malvern    hygienic    laundry,    Malvern 

Link,  boiler,  185.  1208. 
Alfred    Jenkins,    Abergavenny,    house 

boiler,  185,  1209. 
T.  Bailey's  farm,   Laughterton,   New- 

ton-on-Trent,  boiler,  185.  1211. 
Cork  Electric  Tramways  and  Lighting 
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Company,  Limited,  valve-box,  185, 

"]212. 

Curry  &  Co.,  Ltd.,  Foggs  Wharf,  Shad 

Thames,    tobacco-water    still,    185, 

1217. 

Box   &    Co.,    Limited,    Dublin,    pipe, 

186,  1218. 
Birmingham,   tramway-engine    boiler, 

185,  1219. 
Bolton,    Football    Farm,    New    Bury, 

Farnworth,    fire-box,    185,    1220. 
Coalbrookvale       colliery,       Nantyglo, 

boiler,  185,  1222. 
Govanhaugh  Paper  Company,  Pollok- 
shaws,    near  Glasgow,    boiler,    185, 
1223. 
Great     Northern,     Ireland,     Railway 
Company,    Dundalk,    heating   appa- 
ratus, 18  5,  1226. 
North   Farm,    Great   Usworth,    boiler, 

185,   1227. 
Corporation    electricity    works.    Tun- 
bridge  Wells,  tube,  185,  1228. 
Wesleyan     Church,      Moseley     Road, 
Birmingham,    heating    boiler,    18  5, 
1229. 
Bolas  Magna,  near  Wellington.  Shrop- 
shire, boiler,  18  5,  1232. 
Trawden   steam   laundry.    Colne,    fur- 
nace-tube, 18  5,  1233. 
Hawkes    &    Son,    Town    Hall    Wharf, 

Banbury,  fire-box,  185,  1235. 
Bacton  Wood  Mill,   North   Walsham, 

fire-box,  18  5,  1236. 
Municipal    Technical    Schools,    Glou- 
cester, heating  boiler,  18  5,  1237.- 
Lostock     alkali     works,      Northwich. 

locomotive  boiler,  185,   1238. 
Grey  Green,  Belton,   near  Doncaster, 

boiler,  186,  1241. 
Kinning  Park,  Glasgow,  digester,  185, 

1242. 
Holden  Wood  bleach  works,  Hasling- 

den,  boiler,  18  5,  1244. 
Parr's    Banking    Company,    Leicester, 

boiler,  18  5,  1246. 
Henry  Riddell  &  Co.,  Belfast,  boiler, 

18  5,  1247. 
Collin's    paper   n  ill,    Darwen,    boiler, 

185,  1248. 
Ashfield  mills,  Bradford,  water-separ- 
ator, 18  5,  1249. 
Macfie  &  Sons,  sugar  refinery,  Moor- 
fields,  Liverpool,  boiler,  185,  1250. 
Nostell  colliery,  near  Wakefield,  loco- 
motive boiler,  185,  1251. 
Duke  mill,  Shaw,  near  Oldham,  steam 

stop-valve,  18  5,  1252. 
Crystal  Palace  District  Electric  Supply 
Company,       Limited,       Springfield, 
Upper  Sydenham,  boiler,  185,  1254. 
Richmond  Cavendish  Company,  Liver- 
pool, steam  kettle,  18  5,  1255. 
World's    Fair,    Mile    End,    Liverpool, 
boiler.  185,  1256. 


Cardiff   Kail  way   Company,   hydraulic 
engine-house,  steam-pipe,  185,  1258. 

h. — Feed  l'uniji.<  and  Injectors. 
Comparative  merits  of  the  pump  and 

injector    as    boiler   feeders,    Anon., 

2  7  4,  xvi.  19. 
Boothman    feed-water    filter,     Anon., 

317,  lxix.  748. 
Lunkenheimer      automatic      injector, 

Anon.,  319,  lxx.  641;   625,  xxi.  221. 
Woodson    feed    pumps,    Anon.,    33  5, 

xiv.  265. 
Accessible  feed  valve,  Anon.,  493,  lxi. 

268. 
Injector  tests,  Anon.,  609,  xiii.  272. 
Injector,  by  J.  Hortz,  3  31,  iii.  22. 

i. — Furnaces. 
General. 
Prevention  of  smoke,  Anon.,  316,  xc. 

639. 
Briquettes  as  steam  fuel,  Anon.,  493, 

lxi.  1158. 
Furnace  efficiency,  by  W.  H.   Booth, 

12  6,  xxiii.  791. 
Die  berechnung  der  feuerungen  (com- 
putation of  furnaces),  by  Ed.  Brauss, 
4  24,  January  31,   1900. 
Smoke  abatement,  by  Wm.  H.  Bryan, 

249,  xix.  17. 
Stoking  in  central  stations,  by  James 

F.  Hobart,  331,  iv.  329. 
Rauchlose   feuerung  (stoking   to   pre- 
vent smoke),   by  J.   Kudlicz,    73  2, 
xlviii.  493. 
Rating  of  steam  and  hot-water  boilers 
for  heating  purposes,  by  James  Mac- 
kay,  3  2  5,  February  15,  1900;   3  2  7, 
January  27,  1900. 
Combustion  of  fuel,  with  special  refer' 
ence  to  smoke  prevention,  by  W.  W. 
..  F.  Pullen,  613,  v.  405. 
Ofver     hallbarhoten     hos     stalverks- 
kokiller  (keeping  up  heat  in  steel- 
works  boilers),   by   Oscar  Simmers- 
bach,   50  6,   1900,  94. 
Possibilities    of    electrical    smoke-de- 
position, by  J.  Wright,  2  9  7,  xlvii. 
811. 

Coal :   Hand-fired. 
Smokeless    combustion    of    soft    coal, 

Anon.,  493,  lx.  790. 
Kudlicz    patentirte    feuerungsanlagen 
(Kudlicz  boiler  grate),  Anon.,  73  2, 
xlviii.  411;   abs.  2  7  2,  lxxx.  334. 
Coal :    Mechanical-fired. 
Century     mechanical     stoker,     Anon., 

272,"  lxxx.  864;  493,  lxi.  836. 
Mechanical      stokers,      Anon.,      315, 

lxxxix.   101. 
Jones     underfed     mechanical     stoker. 

Anon.,  317,  lxix.  350;  331,  iv.  460. 
American    under-feed    stoker,    Anon., 
317,  lxx.  532. 
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Dse  of  coal-dust  as  fuel  for  si  cam 
boilers,  Anon.,  466,  cxl.  316. 

Powdered  coal  for  steam  boilers, 
Anon.,  493,  lx.  166. 

Mechanical  stokers  at  Park-head 
forge,  Anon.,  493,  lxi.  265. 

Underfeed  stoker,  Anon.,  4  93.  lxi. 
1055. 

Burning  pulverised  coal,  Illinois  cent- 
ral railway,  Anon..  7  61,  xxii.  569. 

Roney  mechanical  stoker,  Anon.,  842, 
supplement,  1.  20673. 

Die  Freitagsche  kohlenstaubfeuerung 
(Freitag  system  of  firing  with  coal- 
dust),  Anon.,  983,  xliv.  988;  abs. 
466,  cxxxix.  398;  abs.  838,  x.  568. 

Further  criticism  on  mechanical 
stokers,  by  Edward  Bennis,  3  31,  iii. 
60. 

Criticism  of  mechanical  stokers, 
bv  W.  Francis  Goodrich,  331,  iii. 
10,  131. 

De  Pemploi  du  charbon  pulverise  dans 
les  foyers  des  chaudieres  et  des  fours 
metallurgiques  (coal-dust  fuel  for 
firing  boilers  and  heating  furnaces), 
by  A.  Halleux,  794,  xlvi.  21;  abs. 
481,  xviii.  570. 

Mod  erne  dampfkesselfeuerungen 

(boiler  firing),   by   O.   Herre,    28  9, 
cccxv.  757,  780,  800. 
Gas. 

Regenerative  boiler  furnace :  Butz, 
Anon.,  2  7  2,  lxxix.  831. 

Experiments  on  using  gasoline  gas  for 
boiler  heating,  by  Herman  Poole, 
13  3,  xxi.  172. 

Oil. 

Fuel-oil  burner,  Anon.,  126,  xxiii. 
1001. 

Meijers    liquid-fuel    burning    system, 
Anon.,  848,  xxiii.  212. 
Refuse. 

Refuse  destructor  and  steam  raising: 
Heenan  &  Froude,  Manchester,  315, 
.     xc.  539. 

k. — Manufacture  and  Tools. 

Furnace     mouth      drilling     machine, 

Anon..  315,  xc.  446. 
Boiler   Hue   drilling   machine,   Anon., 

315,  xc.  620. 
Belleville     boiler-making     machinery, 

Anon.,  315,  xc.  643. 
Work    on    boiler    making,    by    H.    R. 

Barnhurst,  249,  xviii.  319. 

I. — Miscellaneous  Fittings. 

Improved   safety   valve,   Anon.,    272, 

lxxx.  767. 
Water-gauges,  Anon.,  315,  lxxxix.  309. 
Isolating    steam    valve :    Klinger    and 

Co.,  Anon.,  315,  xc.  528. 
Improved  reducing  valve.  Anon.,  615, 

ii.  3. 
Stop  valves,  Anon.,  7  61,  xxii.  178. 


Electric    alarm    try    cock    for    steam 

boilers,  Anon.,  842,  lxxxii.  181. 
M  limes  steam-pressure  gauges,  Anon., 

901,  xi.  461. 
Calorimeter  for  measuring  the  wetness 

of  steam,  by  John  Goodman,   27  2, 

lxxx.  534;    3  3  5,  xiv.  231. 
Der    dampfmesser    von   Gehre    (Gehre 

steam    pressure    gauge),    by    L.    C. 

Wolff,  9  83,  xliv.  1694. 

m. — Setting  and  Covering  of  Boilers. 
Brick-settings      for      steam      boilers, 

Anon.,  211,  lxxviii.  285. 
Bending    frames    for    boiler    lagging, 

Anon.,  33  9,  lxxi.  459. 
Okes  safety  cover,  Anon.,  343,  iii.  702. 
Heat  losses  from  imperfect  boiler  and 

cylinder  covering,  Anon.,  7  61,  xxi. 

342. 
Improvements   in   steam    boilers,    and 

the  brick  settings  of  the  same,  by. 

Wm.  Barnet  Le  Van,  133,  xx.  95. 

n. — Steam-pipes. 
Automatic   tapping   machine   for   pifie 

fittiugs,  Anon.,  317,  lxix.  27. 
Balanced  expansion  joint,  Anon.,  317, 

lxix.   154. 
Joint  de  dilatation   equilibre   (steam- 
pipe   expansion-joint),    Anon.,    404, 

xxx vi.  394. 
Measurement  of  the  velocity  of  gases, 

Anon.,  466,  cxxxix.  446. 
Novel    form    of  corrugated   expansion 

joint  for  steam  piping.  Anon.,  493. 

lx.  738. 
Isolating  valve,  Anon.,  493,  lxi.  732. 
Underground  steam  joints,   by  E.   J. 

Armstrong,  12  6,  xxiii.  353. 
Experiments    on    the    flow    of    steam 

through  pipes,  by  R.  C.  Carpenter, 

13  3,  xx.  342. 
Power   plant   piping    and   accessories, 

by  William  D.  Ennis,  911,  January 

15,  1900. 
Distribution     of     steam     pressure     in 

tubes,  by  Herm.  Fahlenkamp,  4  6  6. 

cxl.  316. 
De  l'humidite  de  la  vapeur  et  de  l'eau 

entrainee  dans  les  conduits  (moisture 

in    steam-pipes),    by    N.    Francois, 

155,  xii.  305;  abs.  838,  x.  487. 
Design     of     main     steam-pipes,      by 

Charles  Hurst,  63  6,  iv.  257. 
Conductivity  of  heat  insulators,  by  C. 

G.  Lamb  and  W.  G.   Wilson,   819, 

lxv.  283. 
Pipe-flanges  and  their  bolts,  by  A.  F. 

Nagle,  13  3.  xx.  737. 
Table  showing  the  loss  of  pressure  in 

steam-pipes,  by  A.  F.  Nagle,  3  25, 

January  25,   1900. 
Steam-pipes,    by    H.    de    B.    Parsons 

903,  xvii.  145. 
Steam-pipe    engineering,    by    W.    H. 

Wakenian,  249,  xvii.  428. 
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o. — Steam-traps . 
Improved        Lancaster        steam-trap, 
Anon.,  613,  v.  530. 

p. — Strength  of  Materials. 
Hydraulic  boiler-test,  Anon.,  613,  iv. 

623. 
Stays  for   locomotive   boilers,   Anon., 

613,  v.  55. 
Strength  of  boiler  shells,    by  Walter 

Conrad,  3  23,  xx.  784. 
Stresses  in  circular  plates,  by  Edward 

Godfrey,  3  25,  January  4,  1900. 
Sur  l'epaisseur  et   la  forme  a  donner 

aux  toles   embouties  (thickness  and 

form  to  be  given  to  bent  plates),  by 

Maurice  Levey,  404,  xxxvi.  134. 
Effect   of   scorching   on    ductility,    by 

Wm.  T.  Magruder,  761,  xxii.  391. 

q. — Superheating  of  Steam. 

Superheated  steam,  Anon.,  315, 
lxxxix.  620. 

Cruse  superheater  and  separator, 
Anon.,  315,  xc.  443. 

Superheated  steam,  by  J.  H.  Ashby, 
2  66,  1899-1900,  31. 

Advantages  of  superheating,  by 
George  Duchesne,  613,  v.  274. 

Production  and  utilization  of  super- 
heated steam,  by  R.  S.  Hale,  3  23, 
xviii.  722. 

Saving  by  superheated  steam,  by  R.  S. 
Hale,   7  61,  xxii.  280. 

Toepassing  van  oververhitten  stoom 
als  drijfkracht  in  plaats  van  ver- 
zadigden  stoom  van  dezelfde  spann- 
ing (superheated  steam),  by  H.  Van 
der  Heide,  541,  1900,  206. 

Superheating  as  a  means  of  economy 
in  steam  engines,  by  Charles  Hurst, 
63  6,  iv.  283. 

Wie  hoch  soil  der  dampf  iiberhitzt 
werden  urn  einen  minimalen  dampf- 
und  heizmaterial-verbrauch  bei  den 
dampfmaschinen  zu  erzielen  (how 
high  shall  steam  be  superheated), 
by  Josef  Jedlicka,  73  2,  xlviii.  656, 
674. 

Om  overhedet  damps  anvendelse 
ved  dampmaskindrift  (superheated, 
steam  for  steam  engines),  by  N. 
Kobberstadt,  9  2  2,  xvii.  538. 

Advantages  of  the  superheater  re- 
ceiver, by  R.  Lenke,  315,  lxxxix.  598. 

Reheaters  in  multiple  -  cylinder 
engines,  by  R.  H.  Thurston,  133, 
xxi.   893. 

r. — Testing  Fuel. 
Revision  of  code  of  1885,  relative  to  a 

standard     method     of     conducting 

steam-boiler  trials,  Anon.,  13  3,  xxi. 

34. 
Colliery    consumption,     Anon.,     24  5, 

xix.  30. 


Boiler  tests,  Anon.,  609,  xiii.  240. 
Measurement    of     steam     and     water. 

Anon.,  613,  v.  113,  149. 
Boiler  testing,  Anon.,  613,  v.  833,  871, 

909. 
Water-tube  boiler  tests,  Anon.,  615,  i. 

158. 
Normen      fiir     leistungsversuche     au 

danipfkess      und      dampfmaschinen 

(rules  for  testing  steam  boilers  and 

engines),  Anon.,  983,  xliv.  460. 
Gas    coke    for    electric    lighting,    by 

Alton  D.  Adams,  301,  xxxv.  619. 
Boiler  trials  and  analyses  of  fuel  and 

chimney  gases,  by  H.  Bunte,   510, 

lxxvi.  1070. 
Influence  of  cheap  fuels  on  the  cost  of 

electrical  energy,  by  R.  E.  Cromp- 

ton,  2  72,  lxxix.  21. 
Om      profning      af     brannmaterialier 

(testing  of  fuels),   by  Gunnar  Dill- 

ner,  506,  1900,  154. 
Coke  versus  coal  for  generating  steam, 

by  Arthur  C.  Freeman,  83  8,  x.  220. 
Notes     on     boiler     testing,     by      Fred. 

Grover,  Manchester. 
Boiler  and  furnace  efficiency,  by  R.  S. 

Hale,  133,  xx.  769. 
Experiments  with  a  boiler  arranged  to 

serve  as  a  calorimeter  for  determin- 
ing the  heating  value  of  fuel,  by  M. 

Harrison,   E.  Schmidt  and  C.   Slip- 
per, 903,  xvii.  231. 
Comparative      tests      of      bituminous 

steam-coals,  by  John  W.  Hill,  131, 

xlii.  27. 
Power  in  a  pound  of  coal,  by  E.  D. 

Meier,  249,  xviii.  65. 
Generation    and   utilization   of   steam 

by  the  Lykens  Valley  Coal  Company, 

by  R.  V.  Norris,  13  3,  xx.  50. 
Steam  boiler  practice  in  its  relation  to 

fuels  and  their  combustion,  by  Walter 

B.  Snow,  New  York. 
Efficiency  of  steam  boilers  and  surface 

condensers,  by  T.  E.  Sta12te.11,  613, 

v.  445. 
Fuel  economy  resulting  from  a  study 

of     indicator     cards,     by     W.     E. 

Symons,  7  61,  xxi.  60. 
Efficiency  of  various  types  of  water- 
tube  boilers,  bv  D.  R.  Todd,  615,  i. 

212. 
Evaporative   efficiency   of   oil-fuel,    by 

H.   Tweddle,    319,    lxviii.   459,   488, 

517;  abs.  481,  xviii.  571. 

s. — Tubes. 
Burton  plastic-pressure  tube  expander. 

Anon.,  317,  lxx.  798. 
Electro-galvanisation     des     tubes     de 

chaudieres  (electro-galvanisation  of 

boiler  tubes),    Anon.,    404,    xxxvii. 

401. 
Tampons      pour      l'obturation      auto- 

matique    des    tubes    de    chaudieres 
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aquatubulaires   en    cas   do    rupture 

(self-acting  plugs  for  hurst  tubes  in 
water-tube  boilers),  by  A.  Janet, 
86  5,  1899,  ii.  762;  abs.  4  66,  cxli. 
376. 

Instrument  for  gauging  the  circular- 
ity of  boiler  furnaces  and  cylinders: 
producing  a  diagram,  by  T.  Mes- 
senger, 198.  1899,  859. 

Corrosion  of  boiler  tubes,  by  W.  P. 
Worthington,  3  23,  xx.  118. 

t. — Water  and  Treatment. 

Granddemagnes  reiniger  und  vor- 
warnier  fiir  speisewasser  (heater  and 
purifier  for  boiler  feed-water), 
Anon.,  17  7,  lix.  87. 

Boothman  feed-water  filter,  Anon., 
317,  lxix.  748;  5  9  5,  1900,  392. 

Guttman  water  -  softening  plant, 
Anon.,  33  5,  xiv.  237. 

Scale  in  boilers,  Anon.,  464,  xxviii. 
164;   625,  xx.  378;   838,  x.  414. 

Eeeves  feed-water  filter.  Anon.,  613, 
v.  513. 

Scaling  boilers,  Anon.,  7  61,  xxii.  519. 

Desrumaux  apparatus  for  the  purifica- 
tion of  feed-water  for  locomotives, 
Anon.,  7  61,  xxii.  563. 

Feed-water  and  boilers,  Anon.,  7  61, 
xxii.  566. 

Scaling  boilers,  Anon.,   901,  xii.  182. 

Limiting  standard  of  acidity  for  moor- 
land waters,  by  William  Ackroyd, 
198,  1900,  695. 

Purification  of  feed-water,  by  J.  A.  F. 
Aspinall,  4  93,  lxi.  459;  7  7  2,  Aug- 
ust 24,  1900. 

Corrosion  von  locomotiv-feuerrohren 
(corrosion  of  locomotive  boilers),  by 
H.  Baucke,  89  7,  xx.  260;  abs.  49  5, 
lvii.  427. 

Use  of  boiler  compounds,  by  Albert  A. 
Cary,  12  6,  xxii.  1153. 

Purification  of  boiler  feed-water,   by 
•  Albert  A.  Cary,  75  9,  May,  1900. 


Eaux  corrosives  et  incrusto-corrosivea 
dans  les  generateurs  de  vapcur  (cor- 
rosion in  steam-boilers),  by  H.  de  la 
Coux,  404,  xxxvi.  117,  139,  149. 
Note  but  quelquee  cas  d'avaries  sur- 
venues  aux  chaudieres  de  locomotives 
et  dues  aux  incrustations  (damages 
to  locomotive  boilers,  due  to  incrus- 
tation),  by  Louis  Dechevres,   8  7  0, 
ix.  156. 
Soda  salts  as  boiler  compounds,  by  W. 
H.   Edgar,   319,   lxx.  4;    625,  xxi. 
129. 
Boiler  feed-water  treatment,  by  W.  H. 

Edgar,  7  7  6,  April  28,  1900. 
Water-softening  plant  at  the  Lorrain 
Steel    Company's    blast-furnace,    by 
N.  O.  Goldsmith,  13  3,  xxi.  874. 
Eisen    und    wasserstoff    (influence    of 
hydrogen    on    iron),    by    E.    Heyn, 
89  7,  xx.  837;   abs.  49  5,  lviii.  566. 
Softening  water,   by  E.   W.   Hilgard, 

690,  iii.  128. 
Objectional    matter    which    tends    to 
enter  steam  boilers,  and  its  preven- 
tion from  doing  so,  by  W.  W.  Houfe, 
7  61,  xxii.  371,  389. 
Erfmanns  ketelwater  controleur  (Erf- 
mann      apparatus      for     examining 
boiler-water),  by  A.  D.  F.  W.  Lich- 
tenbelt,   541,    1900,   470. 
Injecting  a  boiler  compound,  by  John 

A.  Snyder,  625,  xx.  437. 
Production  of  distilled  water  for  ice- 
making    plants,    by    Hal    Williams, 
315,  lxxx.  647. 
Boiler  feed-water,  by  J.  M.  Williams, 

7  5  9,  April,  1900. 
Chemical    and    physical   properties   of 
water,   by  Eeuben  Williams,    65  4, 
iv.  95. 

u. —  Water-pipi  s. 
Prevention  of  the  bursting  of  water- 
pipes  by  frost,   Anon.,    3  01,   xxxv. 
337. 


4.  Steam-engines  and  Fittings. 


a. — General. 
Prime  movers  at  the  Paris  exhibition, 

Anon.,   315,   lxxxix.  579,  607,   664; 

xc.  41,  50,  106,  179,  254,  429. 
Steam-engines,  Anon.,  331,  iv.  93. 
Transfer   of   heat  between  the   steam 

and  the  cylinder  walls,  Anon.,  613, 

v.  485. 
Distribution    of    energy    on    its    way 

through    the    same    engine,    Anon., 

613,   v.   364,   406. 
Heat  losses  from  imperfect  boiler  and 

cylinder  covering,  Anon.,   7  61,  xxi. 

342. 
Diagrams  of  piston  position,  velocity 

and  acceleration,  Anon.,   7  61,  xxii. 

194. 


Engine  power,  Anon.,  7  61,  xxii.  436, 
482. 

Motive  power  and  industry,  engine 
types  and  their  influences,  by  Alton 
D.  Adams,  249,  xix.  129. 

Power  transmission  by  gas  and  elec- 
tricity, the  efficiencies  of  steam  and 
gas  engines  for  generating  electric 
power,  by  Alton  D.  Adams,  6  2  5,  xx. 
447. 

Adiabatic  expansion  of  wet  steam,  by 
Frank  William  Arnold,  4  6  6,  cxl. 
221. 

Cylinder  proportions  for  compound 
engines,  bv  B.  C.  Ball,  133,  xxi. 
1002. 

Simple      versus      compound      engines 
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under  variable  load,  by  W.  H. 
Booth,  126,  xxiii.  927. 

High-speed  reciprocating  engines,  by 
Allan  Coats,   285,  xliii.  738,  790. 

Slow-speed  engine  design,  by  A.  Mar- 
shall Downie,  613,  v.  734,  764,  798. 

Imperfections  des  cycles  des  moteurs 
thermiques:  le  moteur  economiquc 
(imperfections  in  the  cycle  of  heat 
engines),  by  O.  Duperron,  404, 
xxxvii.  55. 

Evolution  of  the  portable  engine,  by 
William  Fletcher,  3  43,  ii.  613. 

How  the  common  syringe  became  the 
steam-engine:  a  tale  of  mechanical 
evolution,  by  Robert  L.  Galloway, 
272,  lxxix.  734,  783. 

Economy  in  steam-engine  practice,  by 
John  Goodman,   481,  xviii.   470, 

Balancing  of  engines,  by  J.  Macfar- 
lane  Gray,  613,  vi.  168,  198;  7  61, 
xxii.  246,  318,  350. 

Steam-engine  for  the  electric-traction 
power-house,  by  Charles  Arthur 
Hague,  3  23,  xviii.  425,  558. 

Development  of  steam  usage,  by  E.  S. 
Hale,  8  3  8,  xi.  79. 

Cylinder  proportions  for  compound 
and  triple  expansion  engines,  by 
Burt  C.  Hall,  12  6,  xxiii.  506. 

Theory  of  the  steam-engine,  by  Com- 
modore Benjamin  Isherwood,  315, 
xc.  367. 

Versuche  zur  erholmng  des  thermis- 
chen  wirkungsgrades  der  dampf- 
maschinen  (experiments  on  the  in- 
crease of  thermal  efficiency  in  steam- 
engines),  by  E.  Josse,  43  0,  xxxv. 
1021;  abs.  4  6  6,  cxl.  313. 

Power  generation :  comparative  cost 
by  the  steam-engine,  water  turbine 
and  gas-engine,  by  John  Kershaw, 
198,  1900,  873;  abs.  303,  xlvi.  56; 
abs.    4  93,    lxi.    621. 

Elude  du  fonctionnement  des  moteurs 
a  plusieurs  cylindres  (study  of  the 
action  of  multiple  expansion 
engines),  by  M.  E.  Lefer,  863,  Jan- 
uary  31,    1900. 

Engine  breakdowns,  by  Michael  Long- 
ridge,  613,  vi.  376. 

Some  steam  economies,  by  G.  E.  J. 
McMurtrie,  207,  xxii.  59. 

Increasing  the  efficiency  of  steam- 
engines,  by  Frank  H.  Mason,  285, 
xliii.  1220;   6  2  5,  xxi.  141. 

High-speed  steam-engines,  by  Ben.  H. 
Morgan  and  W.  Norris,  London. 

Amerikanische  maschinen  und  ma- 
schinenanlagen  (American  engines 
and  engine  beds),  by  C.  Regen- 
bogen,  983,  xliv.  207. 

Steam-engine  theory  and  practice,  by 
Prof.  William  Ripper,  London. 

Progress  of  steam  engineering  as  in- 
fluenced by  electrical  developments, 


by    Prof.    William    Ripper,    901,   xi. 
258. 

Evolution  of  the  stationary  steam- 
engine,  i>y  Andrew  Robert  Robert- 
son, 466,  exxxviii.  :i."):j. 

Experiments  on  steam-jets  [turbine&J, 
by  Walter  Rosenhain,  466,  cxl.  199. 

Future  development  of  the  steam- 
engine,  by  A.  Saxon,  615,  i.  244. 

Balancing  of  steam-engines,  by  Otto 
Schlick,  317,  lxix.  531;  483,  xlii. 
135. 

Efficiency  of  the  steam-engine,  by  Ed. 
C.  de  Segundo,  297,  xlvi.  1048. 

Efficiency  of  steam-  and  gas-engines, 
by  Ed.  C.  de  Segundo,  510,  lxxv.  863. 

Recent  American  steam-engine  prac- 
tice, by  James  B.  Stanwood,  2  49, 
xviii.  488. 

Die  dampfmotorenan  der  weltausstel- 
lung  in  Paris,  1900  (steam-engines 
at  the  Paris  exposition,  1900),  by  A. 
Stodola,  83  6,  October  27,  1900. 

Steam-engine  at  the  end  of  the  nine- 
teenth century,  by  Robert  H.  Thurs- 
ton, 133,  xxi.  181. 

A  century's  progress  of  the  steam- 
engine,  by  R.  H.  Thurston,  24  9. 
xvii.  191. 

Steam-turbine,  by  R.  H.  Thurston, 
83  8,  xi.  149. 

Selecting  an  engine :  slow  and  fast- 
speed  engines,  finding  the  size  of 
the  engine  and  the  diameter  of  the 
flywheel,  by  W.  H.  Wakeman,  62  5, 
xx.  381. 

Typical  horizontal  British  steam- 
engines,  by  W.  D.  Wansbrough, 
2  4  9,  xviii.  15. 

Continental  steam-engine  practice,  by 
W.  D.  Wansbrough,  249,  xix.  30. 

Turbinteoriens  grundprinciper  och 
nagra  af  dess  hufvudsakligaste  re- 
sultat  (fundamental  principles  of 
turbines),  by  O.  E.  Westin,  505, 
1900,  137. 

b. — Steam-e>tginr.<, 
Automatic    (Reeves)    cross    compound 

steam-engine,  Anon.,  12  6,  xxiii.  716. 
Ljungstroms  crankless  engine,  Anon., 

27  2,  lxxix.  638;    315,   lxxxix.  362; 

335,  xiv.  109;    339,  lxxi.  155;   481, 

xviii.    433;     5  95,     1900,    167;     901, 

xi.   401. 
2000      horsepower      compound      mill 

engines,  Anon.,  315,  lxxxix.  35. 
Engines     for    the     Berlin    tramways, 

Anon.,    315,    lxxxix.   546. 
Farcot    one-cylinder    engine,     Anon., 

315,   lxxxix.  664. 
Borsig  triple-expansion  engine,  Anon., 

315,    xc.    51;     343,    iii.    188;     983, 

xliv.  473. 
Carels  Freres,  Gand,  Anon.,  315,  xc. 

154. 
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Werk-Nurnberg  engines,  Anon.,  315, 

xc.  179;  613,  vi.  513. 
Turbines,     Paris     exhibition.     Anon., 

315,  xc.  254. 
Budapest]]     Lang    engines    and    Ganz 

dynamo,  Anon.,  315,  xc.  310. 
Compound    Corliss    engine :     H.    Bol- 

linckx,  Anon.,  315,  xc.  355. 
Combined  engines  and  dynamo:   Wil- 

lem    Smit    &    Co.,    Anon..    315.    xc. 

384. 
Turbine   steam-engines.    Anon.,    315, 

xc.  417. 
Triple-expansion    horizontal    engine : 

Bromley  Brothers,   Moscow,  Anon., 

315,  xc.  483. 
Horizontal    com  pound    steam-engine  : 

Erste  Brnnner  Maschinenfabrik  Ge- 

sellschaft,  Anon.,  315,    xc.  536. 
Borsig  engine  at  the  Paris  exhibition. 

Anon.,  317,  Ixix.  712. 
1000  horsepower  engine  :  Escher  Wyss 

&  Co.,  Anon.,  317,  lxx.  296. 
Wigzell       double       triple  -  expansion 

engine,  Anon.,  317,  lxx.  311. 
3000      horsepower      triple  -  expansion 

engine  at  the  Paris  exhibition :  Sul- 

zer,  Anon.,  317,  lxx.  438. 
Sulzer   vertical    engine    and    dynamo, 

Anon.,  317,  Lxx.  533. 
100  horsepower  engine  at  the  Paris  ex- 
hibition :     Messrs.    Beer,    Jemeppe, 

Anon.,  317,  lxx.  737. 
Buffalo      upright      direct      connected 

engine,  Anon.,  319,  lxx.  697. 
Behrend  -  Zimmermann    binary  -  vapor 

engine,  Anon.,  3  27,  May  5,  1900. 
Van  den  Kerchove  compound  engine. 

Anon.,  3  31,  iv.  383. 
Willans  triple-expansion  engine  at  the 

Paris  exhibition,  Anon.,   33  5,  xiv. 

287. 
2500      horsepower      triple  -  expansion 

engine    by    Willans     &     Robinson, 

Anon.,   343,   iii.   194. 
Machine  a  vapenr  compound  Corliss  a 

soupapes  (compound  Corliss  steam- 
engine),  Anon.,  404,  xxxvii.  181. 
Machines  a  vapeur  a  grande  vitesse : 

systeme  E.  Mertz  (Mertz  high-speed 

steam-engines).  Anon.,  404,  xxxviii. 

427. 
Newest  type  of  Schmidt  superheated 

steam-motor.    Anon.,    4  66,    exxxix. 

402. 
Simple  steam-engine  with  remarkable 

economy:    Elihu  Thompson,   Anon., 

466,  cxl.  377. 
Westinghouse-Parsons  steam  turbine, 

Anon.,  613,  v.  409;   761,  xxi.  442. 
Triple-expansion  vertical  engine,  Bor- 
sig, Anon.,  613,  vi.  443. 
Robey    electric    light    engine,    Anon., 

613,  vi.  587. 
De  Laval   steam  turbine.   Anon.,   613, 

vi.  689. 


High-speed  steam-engine :  Willans  & 
Robinson,  Anon.,  613,  vi.  771. 

Reversible  engine  of  novel  form  :  Her- 
man B.  Ogden,  Anon.,  7  61,  xxii. 
590. 

Machine  a  vapeur  de  150  chevaux 
effectifs  pesant  600  kilogrammes 
(steam  -  engine  weighing  1300 
pounds),  Anon.,  792,  xxi.  126. 

Mertz  machines  a  vapeur  a  grande 
vitesse  (Mertz  high-speed  steam- 
engines),  by  A.  Botidon,  404, 
xxxvii.  427. 

Notes  on  American  Corliss  engines  for 
electric  traction,  by  Chas.  Day,  315, 
lxxxix.  532,  558. 

Schnelllaufende  ventildampfmaschinen 
und  flachregler :  Bauart  Lentz 
(Lentz  high  speed  steam-engine  and 
governor),  by  Fr.  Freytag,  983, 
xliv.  1449. 

Novel  form  of  steam-engine  :  Behrend- 
Zimmermann,  by  E.  Josse,  493,  lx. 
839;   84  2,  lxxxii.  181. 

Die  Behrend-Zimmermannsche  kalt- 
dampfmaschine  (Behrend  -  Zimmer- 
mann cold  vapour  engine),  by  C. 
Kiesselbach,  897,  xx.  437;  abs. 
272,  Ixxix.  846. 

Schnellgehende  stehende  dreifach-ex- 
pansions  maschine  von  1500  PS. 
(high-speed  vertical  triple-expansion 
engine  of  1500  horsepower),  by  Leo- 
pold Kliment,  983,  xliv.  689. 

Compound  engines,  by  F.  R.  Low, 
New  York. 

High-power  single  cylinder  engines  at 
the  Paris  exhibition,  by  E.  Kilburn 
Scott,   297,   xlvii.  369. 

Ljimgstrom  crankless  engine,  by  R.  L. 
Weighton,  Newcastle,  1899. 

c . — Co  ndensers. 

Edwards  patent  air  pump,  Anon., 
343,  iii.  183. 

Die  central-kondensation  des  schaclites 
Recklinghausen  II.  und  ihre  betrieb- 
ser-gebnisse  (central  condensation- 
plant  at  the  Recklinghausen  col- 
liery), Anon.,  43  0,  xxxv.  485;  abs. 
481,  xviii.  572. 

Theisen  condenser  at  the  Parkhead 
forge,  Anon.,  493,  lxi.  317. 

Condenser :  a  series  of  lectures  and 
articles,    Anon.,    759. 

Apparatus  for  condensing  exhaust 
steam,  Anon.,  842,  supplement,  1. 
20794. 

Air  surface  condenser,  by  F.  Fouche, 
279,  v.  1134. 

Nouveaux  pulverisateur  de  liquide 
pour  refrigerants  d'eau  de  condensa- 
tion (sprayers  for  cooling  condenser 
water),  by  P.  Kestner,  8  7  9,  xxvii. 
273. 

Characteristics     of     condensing     ma- 
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chines  and  adaptability  of  conden- 
sers, by  S.  Korgenkoff,  868,  1899, 
No.  9,  28. 

Centralisation  of  steam-condensing 
plant,  by  Harry  G.  V.  Oldham,  323, 
xx.  56,  213. 

Water-cooling  towers,  by  J.  A.  Eea- 
vell,  249,  xviii.  510. 

Notes  on  Fouche  aero-condenser,  by 
A.  L.  Simon,  479,  vii.  74. 

Efficiency  of  steam  boilers  and  surface 
condensers,  by  T.  E.  Stanton,  613, 
v.  445. 

Cooling  tower  and  condenser  installa- 
tion, by  J.  H.  Vail,  133,  xx.  157. 

d. — Fittings. 
Bursting  of  small  cast-iron  fly-wheels, 

by  Charles  H.  Benjamin,   13  3,   xx. 

209. 
Development  of  fly-wheels,  by  Charles 

H.  Benjamin,  249,  xviii.  248. 
Crank  shafts  for  large  engines,  by  W. 

H.  Booth,  126,  xxiii.  156,  455. 
Crank-shafts,    by    John    Brady,    315, 

lxxxix.  466. 
Connecting-rod   problem,   by  S.   Dun- 

kerley,  317,  lxvii.  695. 
Fly-wheel  design,  by  A.  J.  Frith,  133, 

xxi.  317. 
Ueber  den  bruch  eines  schwungrades 

(breaking    of    a    fly-wheel),    by    H. 

Hagens,  98  3,  xliv.  605. 
Crank    pins    for    large    engines,    by 

William    H.    Harrison,    12  6,    xxiii. 

480. 
Untersuchung  der  knickfcstigkeit  von 

kolbenstangen    (investigations    into 

the  buckling  of  piston  rods),  by  G. 

Huguenin,  83  6,  March  3,  1900. 
Broken  fly-wheel  and  how  it  was  re- 
paired, by  Jas.  McBride,  133,  xxi. 

262. 
Fly-wheel  accidents,  by  Prof.  —  Sharp, 

493,  lx.  837;   613,  v.  703. 
The  fly-wheel,  by  W\  D.  Wansbrough, 

249",  xviii.  347. 

e. — Packings. 
Friction  of  colliery   engine  packings. 

Anon.,  493,  lx.  259. 
Improved  piston  valve  packing,  Anon.; 

613,  v.  481. 
Friction  of  steam  packings,  by  C.  H. 

Benjamin,  133,  xxi.  292;    7  61,  xxi. 

5. 
Examination    of    asbestos    cloth     for 

packings,  by  A.  Jakobsen,  46  6,  cxl. 

317. 
Expansion    mandrel   for  piston  rings, 

by   George  K.    Martin,    12  6,   xxiii. 

945. 

f. — S  peed  Governors. 
Speed  governor  wi'th  electro-magnetic 
clutch.  Anon.,  126,  xxiii.  318. 


Whitehead       isochronous       governor, 

Anon.,  317,  lxx.  27. 
Balanced  speed  reducer.  Anon.,  343, 

iii.    185. 
Robinson  shaft  governor,  Anon.,  4  93, 

lx.  792. 
Test    of    a    special    Porter    governor. 

Anon.,  613,  v.  342. 
Shaft   governors,    by   J.    C.    Cornock, 

7  61.    xxi.    412,    485;    xxii.    26,    127, 

176. 
Ein  neuer  blattfederregiilator  (spring 

steam-engine  governor),  by  Wilhel. 

Proell,  289,  cccxv.  729. 
Measure  of  good  quality  in  governors, 

by  E.  H.  Smith,  315,  lxxxix.  529. 
Speed  regulation  of  engines,  by  G.  J. 

Wells,  7  61,  xxi.  388,  477,  557;  xxii. 

99,  208,  218,  267,  302. 

g. —  Valves  and   Valve-gear. 

Hardie  new  valve-gear,  Anon.,  279. 
v.  930. 

Ventilk^nstruktionen  fur  raschlauf- 
ende  geblase  (valves  for  fast^rr.n- 
ning-engines),  Anon.,  2  8  9,  cccxv.  389. 

Influence  of  the  indicator  diagram  on 
the  design  of  valve  gear,  Anon., 
315,  lxxxix.  55. 

New  valve  goar,  Anon.,  613,  v.  268. 

New  design  of  balanced  jnston  valve, 
Anon.,  613,  vi.  163. 

Improved  slide  valve  for  steam  pumps : 
A.  J.  Balkwill,  Anon.,  613,  vi.  240. 

Pendry  throttle  valve,  Anon.,  6  25, 
xxi.  225. 

New  relief  valve  arrangement :  S.  M. 
Vauclain,  Anon.,  7  61,  xxii.  524. 

Zur  beurteilung  von  expansionsschie- 
ber  steuerungen  (cut-off  slide-valve 
gear),  by  A.  Bantlin,  983,  xliv.  868. 

Experience  with  French  single-expan- 
sion engines  fitted  with  piston 
valves,  by  —  Desdouits,  613,  vi.  282. 

Simple  slide  valves  and  link  motions, 
by  J.  Dowling,  7  61,  xxii.  387,  413, 
458,  518,  535,  577;  xxiii.  26,  81,  152, 
253,  299,  368,  434,  486. 

New  system  of  valves  for  steam- 
engines,  air-engines  and  compres- 
sors, by  F.  W.  Gordon,  133,  xx. 
967. 

Steuerungen  der  dampfmaschinen 
(valve-gearing  for  steam-engines),  by 
C.  Leist,  Berlin. 

New  balanced  piston-valve  and  its  ap- 
plication to  four-crank  engines,  by 
Willis  O'Brien,  473,  xliii.  212. 

Mistakes  in  designing  valve  motion, 
by  H.  Rolfe,  58  2,  January,  1900. 

Valve  gear  of  the  Willans  engine,  by 
John  Svenson,  13  3,  xx.  42. 

h. — Indicators  and  Other  Apparatus. 
Improved       horsepower      planimeter, 
Anon.,  126,  xxiii.  172. 
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Indicator  reducing  movement  of  wide 
adjustment,  Anon.,  12  6,  xxiii.  34-9. 

Mean  pressure  indicators,  Anon.,  2  97, 
xlvi.  675. 

Rippers  mean  -  pressure  indicator, 
Anon.,  315,  lxxxix.  101;  317,  lxix. 
120;  335,  xiv.  54;  613,  v.  122;  761, 
xxi.  85. 

Mclnnes-Dobbie  indicators,  Anon., 
315,  xc.  502;  317,  lxix.  748;  335, 
xiv.  193;    613,  v.  906. 

Doran  and  Taggart  indicator,  Anon., 
315,  xc.  516. 

Velocity  recorder,  Anon.,  317,  lxx.  75. 

Transparent  scale  for  the  measure- 
ment of  irregular  areas,  Anon.,  7  61, 
xxi.  367. 

Steam-engine  indicator,  by  F.  Bowl- 
den,  274,  xvi.  247. 

Observations  on  an  improved  glass  re- 
vealer,  for  studying  condensation  in 
steam-engine  cylinders  and  render- 
ing the  effects  visible,  by  Bryan 
Donkin,  47  7,  1900,  509. 

Reliability  of  steam  indicators,  by 
Georges  Duchesne,  3  2  3,  xx.  277. 

Dynamometers  and  the  measurement  of 
power,  by  J.  J.  Flather,  new  edition, 
London. 

Transmission  dynamometer,  by  W. 
Elwell  Goldsborough,   613,  vi.  184. 

Methods  of  testing  indicators,  by  D.  S. 
Jacobus,  13  3,  xx.  404. 

Steam  calorimeter,  by  A.  F.  Nagle, 
113,  November,  1900. 

Steam-engine  indicator,  by  Cecil  H. 
Peabody,  London. 

Indicator  diagrams :  a  treatise  on  the 
use  of  the  indicator  and  its  applica- 
tion  to  the  steam-engine,  by  W.  W.  F. 
Pullen,  Manchester. 

Continuous  recording  of  steam-engine 
performance,  by  W.  Ripper,  3  23, 
xix.  867. 

Continuous    mean    pressure    indicator 


for  steam-engines,  by  William  Rip- 
per, 477,   1899,  569. 

Power-indicator  for  steam-engines,  by 
W.  Ripper,  481.  xviii.  402. 

Indicator  reducing  motion,  by  C.  E. 
Sargent,  12  6,  xxiii.  210. 

i. — Tests  of  Steam-engines. 

Hirn  tests  of  heat  interchange  be- 
tween the  steam  and  the  cylinder 
during  a  stroke,  Anon.,  609,  xiii. 
243. 

Engine  tests,  Anon.,  609,  xiii.  264. 

Engine  performances,  Anon.,  7  61, 
xxi.  361. 

Engine  tests,  by  George  A.  Barrus, 
3  27,  February  17,  1900. 

Fuel  economy  of  electric-light  engines, 
by  R.  C.  Carpenter,  4  6  6.  cxl. 
350. 

Experimental  determination  of  the 
steam  consumption  of  an  automatic 
engine  at  exceptionally  high  speeds, 
by  H.  W.  Crowell  and  W.  B.  Rains- 
ford,  903.  xvii.  9. 

Official  duty  tests  of  pumping-engines 
Nos.  9  and  10,  high-service  station 
No.  3,  St.  Louis  water-works,  Feb- 
ruary 15-16  and  26-27,  1900,  by  Nils 
Johnson,  159,  xxv.  51. 

Versuche  an  einer  dampfturbine  mit 
wech  selstrommaschine  (test  of  a 
Parsons'  steam  turbine  driving  an 
alternating  current  dynamo),  by  W. 
H.  Lindley,  M.  Schroter  and  H.  F. 
Weber,  983.  xliv.  829,  882;  abs. 
3  23,  xix.  911. 

Trials  of  steam-engines  with  and  with- 
out jackets,  by  Michael  Longridge, 
613,  vi.  519. 

Die  beurteilung  der  dampfmaschine 
hinsichlich  ihres  dampfverbrauches 
(rating  of  steam-engines  by  their 
consumption'),  by  E.  Meyer,  983, 
xliv.  539,  597. 


5.  Compressed  Air. 


a. — General. 


Weight  of  air,  Anon.,  279,  v.  897. 

Compressed  air  in  mines,  Anon.,  4  64, 
xxviii.  165. 

Hints  on  the  design  of  compressed-air 
plants,  Anon.,  613,  v.  514. 

Compressed  air,  Anon.,  838,  x.  578. 

Air-compression :  simple  and  com- 
pound, Anon.,  838,  xi.  2. 

Batcheller  pneumatic  tube  system  for 
the  transmission  of  mail  and  mer- 
chandise, by  B.  C.  Batcheller,  331, 
iv.  267. 

Diagram  for  solving  compressed-air 
problems,  by  J.  A.  Brown,  126, 
xxiii.  612. 

Discharge    of    air    from    pipes    under 


heavy  losses  of  pressure,  by  William 
Cox,  2  79,  iv.  843. 

Les  moteurs  a  gaz,  a  petrole  et  a  air 
comprime  (gas,  petroleum  and  com- 
pressed-air motors),  by  Jules  Des- 
champs,  la  mceanique  a  l' exposition 
de  1900,  part  iv. 

Losses  with  compressed  air,  by  George 
Farmer,  207,  xxii.  96. 

Transmission  of  gas  and  air  through 
pipes  and  the  transmission  of  power 
by  compressed  air,  by  Frederick  \V. 
Gordon,  333,  xvii.  230. 

Air  as  a  lubricant  for  a  journal  bear- 
ing, bv  Herman  S.  Heichet,  12  6. 
xxiii.  113. 

Lifting  water  by  compressed  air,  by 
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Clark  Howell.  27  9,  v.  1129;  4  93. 
lxi.  649;  618,  September  15,  L900. 

Power  generation  :  comparative  cost 
by  the  steam-engine,  water  turbine 
and  gas-engine,  by  John  B.  C.  Ker- 
shaw, 303,  xlvi.  56;  493,  lxi.  621. 

Feber  ein  vorkommen  von  kohlen- 
wasser-stoffen  in  druckluft  (occurr- 
ence of  hydrocarbons  in  compressed 
air),  by  H.  Kctte,  43  0,  xxxvi.  245. 

Construction  of  the  curve  PV  =  C,  by 
D.  A.  Low,  613,  v.  292. 

Conveyance  of  compressed  air,  by 
Robert  Peele,  625.  xx.  135;  aba. 
481,  xviii.  574. 

Air  compression  at  high  altitudes  :  the 
reasons  which  cause  air  compressors 
to  give  less  efficiency  at  high  alti- 
tudes, by  Robert  Peele,  625,  xx. 
324. 

Compression  and  liquefaction  of  gases, 
by  Arthur  L.  Rice,  13  3,  xxi.  156. 

Pumping  by  compressed  air,  by  E. 
Rix,  279,  v.  1113,  1159,  1197. 

Compressed  air  for  transmission  of 
power,  by  J.  H.  Ronaldson,  194,  i. 
126;  272,  lxxx.  547;  279,  v.  1093; 
63  6,   iv.  232. 

Applications  of  compressed  air  in  rail- 
road-shop practice,  by  Edward  C. 
Schmidt,  2  7  9,  v.  971;  613,  v.  859, 
615,  i.  252,  285;  ii.  4;  7  61,  xxii. 
396. 

Compressed  air,  by  J.  J.  Swann,  27  9, 
v.  1026. 

Experiments  on  the  reheating  of  com- 
pressed air,  by  W.  G.  Walker,  613, 
vi.  547;  83  8,  xi.  208. 

Economy  of  compressed  air  power 
transmission,  by  Wm.  O.  Webber, 
279,  iv.  631. 

Use  of  water-powers  by  direct  air  com- 
pression, by  William  O.  Webber, 
3  23,  xx.  50. 

Pneumatic  despatch,  by  C.  A.  Carus 
Wilson,  317,  Ixix.  284. 

b . — A  ir-compressors. 

Compound  electrically-driven  air  com- 
pressor, Anon.,  194,  i.  28. 

Taylor  compressed  air  plant  at  Ains- 
worth,  British  Columbia,  Anon., 
203,  vii.  259. 

Electrically  driven  air  compressor, 
Anon.,  315,  lxxxix.  676. 

Koster  air  compressor,  Anon.,  4  93, 
lx.  121. 

Speed  of  air  compressors,  Anon.,  4  93. 
lx.  502. 

Modernizing  an  air  compressor,  Anon., 
493,  lx.  938. 

Electrically  driven  air  compressors  for 
the  working  faces  of  collieries. 
Anon.,  49  3,  lxi.  1109. 

Neat  design  of  motor-driven  air-com- 
pressor, Anon.,  613.  v.  135. 


Regulating  device  for  air-compressing 
engines.  Anon.,  613,  vi.  453. 

Air-compressors,  Anon.,  615,  i.  163. 

Size  of  air-compressors,  Anon.,  83  8,  x. 
603. 

Essentials  of  an  air-compressor,  Anon., 
83  8,  xi.  27. 

Air-compressing  machinery  at  the 
Carswood  Hall  collieries,  by  Charles 
Hurst,   63  6,  iv.  205. 

Die  druckluftanlage  auf  der  konigl. 
steinkohlengrube  Camphausen  bei 
Saarbriicken  (compressed  air  plant, 
Camphausen  colliery"),  by  C.  Jiingst, 
98  9,  xlviii.  B.  491. 

Hints  concerning  air-compressors,  by 
H.  H.  Kelley,  7  61,  xxi.  353. 

Compound  or  two-stage  air-compres- 
sors, by  Robert  Peele,  62  5,  xx.  281. 

Speed  of  air-compressors,  by  Frank 
Richards,  12  6,  xxiii.  124. 

Latest  air-compressor,  by  Frank 
Richards,  126,  xxiii.  164. 

Air-compressor  explosions,  by  Alfred 
George  White,  12  6,  xxiii.  1183. 

Explosions  and  ignitions  in  air-com- 
pressors and  receivers,  by  A.  G. 
White,  466,  cxxxix.  318;   761,  xxii. 


c. — Liquid  Air. 

Liquid  air,  Anon.,  169,  xvii.  2. 

Liquid  air,  and  the  company  promoter, 
Anon.,  297,  xlvii.  574. 

Manufacture  of  liquid  air,  Anon.,  613, 
v.  443. 

Pictets  experiments  with  liquid  air, 
Anon.,  842,  Ixxxii.  201. 

Liquid  air,  by  J.  Grant,  169,  xvii.  38. 

Liquid-air  Power  and  Automobile 
Company,  Limited,  of  Boston,- 
F.S.A.,  by  W.  Hampson,  205,  iii. 
200. 

Liquefaction  of  air,  by  Prof.  — 
Kuenen,  2  7  9,  v.  907. 

Ueber  die  anwendbarkeit  fliissiger  luft 
in  der  technik  (technical  applica- 
tions of  liquid  air),  by  Carl  Linde, 
9  83,  xliv.  69;  abs.  613,  v.  851. 

Liquid  air  for  blasting  purposes,  by 
—  Mason,  63  6,  iv.  90. 

Facts  versus  claims  for  liquid  air,  by 
Hudson  Maxim,  315,  lxxxix.  313; 
8  4  2,  Ixxxii.  163. 

Liquid  air  as  a  new  source  of  power, 
another  engineering  fallacy,  by 
Henry  Morton,  279,  iv.  635. 

Commercial  value  of  liquid  air,  by 
Alfred  Siebert,  440,  May,  1900. 

d. — Air-engine.?. 

Two-cylinder     reversible      air-engine, 

Anon.,  493,  lxi.  363. 
Hardie  compressed   air  motor.   Anon., 

838,  xi.  147. 
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e. — Refrigerating  riant. 

Proper  and  economical  use  of  water  in 
refrigerating  installations.  Anon., 
205.  iii.  205. 

Allen  dense-air  system  of  refrigera- 
tion. Anon..  279,  v.  894. 

Description  des  installations  du  frigo- 
rifere  des  hallos  centrales  de  Brux- 
clles  (refrigerating  machinery  at 
Brussels  central  markets),  by  Leon 
Ducuroir,  7  94.  Iii.  202. 

Principles  of  refrigeration,  by  George 
Richmond,  24  9,  xvii.  411. 

f. — Pneumatic  Machinery  and  Tools. 

Self-propelling  air-hoist,  with  un- 
limited travel,  Anon.,  126, xxiii.  397. 

Sentinel  air  hoist.  Anon.,  12  6,  xxiii. 
425;  317,  lxix.  415. 

Boyer  long-stroke  pneumatic  hammer, 
Anon.,  317,  lxx.  767. 

Pneumatic  transport:  modern  pneu- 
matic locomotives,  Anon.,  331,  iii. 
miscellaneous  section,  47. 


Little  giant  pneumatic  tools  at  the 
Paris  exhibition,  1900,  Anon.,  3  31, 
iv.  274. 

Pneumatic  tool  factory  at  Chippen- 
ham, Anon.,  343,  iii.  81. 

Tilden  air-driven  hammer,  Anon., 
493,  lx.  698. 

Yeakley  vacuum  power  hammer, 
Anon.,  493,  lxi.  267. 

Dunlop  pneumatic  hammer,  Anon., 
613,  v.  517;  vi.  334. 

Inertia  valve  percussive  tool,  by  Ches- 
ter B.  Albree,  613,  vi.  27. 

Pneumatic  tools  and  appliances,  by 
Ewart  C.  Amos,  3  43,  ii.  41, 
168,  193,  399,  522,  641;  iii.  59, 
306. 

Portable  pneumatic  tools,  by  Ewart 
C.  Amos,  477,  1900,  119. 

L'emploi  de  l'air  comprime  pour  le 
creusement  des  roches  (compressed 
air  for  rock  drills),  by  J.  Francois, 
794,  xxxix.  97;  abs.  891,  March, 
1897,  15. 


6.  Electric  Generators,  Motors,  etc. 


a. — Generators. 

Polyphase  alternate-current  machin- 
ery, Anon.,  272,  lxxx.  270,  317. 

Single  and  polyphase  alternate-cur- 
rent generators,  Anon.,  272,  lxxx. 
371,  426,  480,  527. 

650  kilowatts  Ferranti  plant,  Anon., 
315,  lxxxix.  386. 

1000  horsepower  Kolben  alternator, 
Anon.,  315,  xc.  34. 

Foreign  and  English  electrical  engin- 
eering: slow-sjjeed  dynamos,  Anon., 
315,  xc.  183. 

Lahmeyer  direct-current  dynamo, 
Anon.,  315,  xc.  458. 

Three-phase  3000  kilowatts  alternator, 
Anon.,  317,  lxx.  459. 

Double-current  generators  for  operat- 

'   ing  mines,  Anon.,  319,  lxix.  351. 

New  types  of  direct-current  dynamos, 
Anon.,  493,  lx.  738. 

Standardisation  of  electrical  plant, 
Anon.,  613,  v.  325. 

Developments  in  electrical  engineer- 
ing, Anon.,  613,  v.  721. 

Future  of  electrical  supply,  by  Alton 
D.  Adams,  169,  xviii.  287;  323, 
xviii.  837. 

Transition  to  electric  power :  the  in- 
crease of  short  distance  transmis- 
sions, by  Alton  D.  Adams,  24  9, 
xviii.  485. 

Electrical  supply  and  alternator  de- 
sign, by  Alton  D.  Adams,  3  01,  xxxv. 
130. 

Dynamotors  versus  motor  generators, 
by  Alton  D.  Adams,  3  01,  xxxvi. 
379. 

Direct-alternating  generators  for  coal- 


mines,   by   Alton   D.    Adams,    62  5, 
xx.  267. 

Design  of  monophase  and  polyphase 
generators,  by  B.  A.  Behrend,  3  01, 
xxxv.  125. 

Gleichstrom  -  schwungradmaschinen 
(fly-wheel  continuous-current  gener- 
ator), by  F.  Collischonn,  983,  xliv. 
211. 

Relative  advantages  of  direct-current 
and  three-phase  distribution  for 
small  installations,  by  H.  A.  Earle, 
3  03,  xlvi.  359. 

Application  de  la  methode  graphique 
a  l'etude  des  principales  canalisa- 
tions a  courants  alternatifs  et  poly- 
phases  (alternating  and  polyphase 
currents),  by  Saturnin  Hanappe, 
7  94,  li.  42-. 

Double-current  generator  for  mines  : 
a  dynamo  from  which  both  direct 
and  alternating  electric  currents 
may  be  obtained,  by  Burcham  Hard- 
ing, 626,  xx.  373;  838,  x.  419. 

Les  generatrices  electriques  Lahmeyer 
a  l'exposition  (Lahmeyer  dynamos), 
by  G.  Leugny,  792,  xxi.  529. 

Breakdowns  in  electrical  machinery, 
by  Michael  Longridge,  613,  vi.  494. 

Management  of  dynamos,  by  G.  W. 
Lummis-Paterson,  London. 

Designing  of  large  tramway  generators, 
by  Horace  Parshall,    303,   xlvi.  170. 

Design  of  rotary  converters,  by  H.  F. 
Parshall,  317,  lxviii.  721;  lxix.  197, 
241,  499,  535. 

Design  of  alternators,  by  H.  F.  Par- 
shall,  317,  lxx.  107,  141,  227,  464, 
485,  591,  819. 
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Rotary  converters,  by  C.  Pio,  4  6  6, 
exxxix.  471. 

Rotary  phase  converter,  by  R.  W. 
Quick,  301,  xxxv.  14. 

Rotary  transformers  and  storage  bat- 
teries for  long-distance  transmis- 
sion, by  William  Lisperard  Robb, 
4  66,  exxxix.  427. 

Distribution  de  I'&nergie  jjar  cowramts 
polyphases  (distribution  of  energy 
by  polyphase  currents),  by  M.  J. 
Rodet,  Paris;  abs.  865,  1900,  i. 
100a. 

Some  mechanical  designs  of  dynamo 
design,  by  E.  Kilburn  Scott,  29  7, 
xlvi.  345,  429. 

Production  of  light  by  electricity  and 
gas,  by  Edward  C.  de  Segundo,  297, 
xlvi.  595,  637,  676. 

Standards  for  direct-connected  gen- 
erating sets,  by  J.  B.  Stanwood, 
13  3,  xx.  758. 

Electrical  advance  in  the  past  ten 
years,  by  Elihu  Thompson,  8  50, 
1897,  125. 

Distribution  of  power  by  alternating- 
electric  currents,  by  F.  W.  Walker, 
27  2,  lxxx.  589,  655,  692,  744,  799, 
909,  963,  1023,  1077.  1147,  1235,  1292, 
1352;  lxxxi.  239. 

Dynamo  testing  and  the  care  of 
dynamos,  by  Norman  C.  Woodfin, 
613,  v.  263,  309,  351,  388. 

b . — Generating  Pla  n  t . 
Beschreibung  der  forderbahn  -mit 
schiefeu  ebenen  und  elektrischen  an- 
triebe  ausgestellt  auf  der  Pariser 
ausstellung  von  der  Arthur  Koppel 
(electrical-traction  exhibit),  Anon., 
177,  lix.  621. 

Gas  versus  steam-driven  central  sta- 
tions, Anon.,  297,  xlvi.  139. 

Allgemeine  Elektricitats  Gesellschaft : 
3000  kilowatts  alternator  at  Paris 
exhibition,  Anon.,  297,  xlvii.  45. 

Electrical  power  transmission  in 
smelting-works,  Anon.,  297,  xlvii. 
421. 

Municipal  lighting  and  sewerage 
plant,  Concord,  Massachusetts,. 
Anon.,  3  01,  xxxv.  57. 

Combined  engine  and  dynamo,  Anon., 
315,  lxxxix.  305. 

Helios  company's  exhibit,  Paris  ex- 
hibition, Anon.,  316,  xc.  159. 

Thury  system  of  electrical  transmis- 
sion, Anon.,  315,  xc.  513. 

Two-cylinder  tandem  compound 
engine,  direct-connected  to  an  alter- 
nator, Escher,  Wyss  &  Co.,  Anon., 
315,  xc.  583;  613,  vi.  835. 

Electric  energy  in  bulk,  Anon.,  317, 
lxix.  587. 

Paris  exhibition :  electric  power  sta- 
tions.   Anon.,    317,    lxix.    647,    712, 


746,  775,  815,  847;  lxx.  12,  50.  79. 
131,  149,  207,  264,  296,  368,  434,  5:53, 
598,  626. 

1000  kilowatts  triphase  generator  at 
the  Paris  exhibition  :  Compagnie  do 
Liege,  Anon.,  317,  lxx.  598. 

Compagnie  d'Electrieite  de  Liege  (ex- 
hibit at  Paris  exhibition),  Anon., 
317,  lxx.  599. 

Societe  Electiicite  et  Hydraulique, 
Charleroi  (exhibits  at  Paris  exhibi- 
tion), Anon.,  317,  lxx.  626. 

1000  kilowatts  steam  turbine  and  al- 
ternator at  Elberfeld:  C.  A.  Par- 
sons, Anon.,  317,  lxx.  830. 

Robey  combined  engine  and  genera- 
tor, Anon.,  3  3  5,  xiv.  281. 

Groupe  electrogene  de  2,500  chevaux : 
Borsig  et  Siemens  et  Halske  (electric 
generating  plant  of  2,500  horse- 
power), Anon.,  404,  xxxvii.  109. 

Design  of  a  central-lighting  station, 
Anon.,  462,  xxvii.  129. 

Recent  electrical  installations :  Cor- 
lett  Electrical  Engineering  Com- 
pany, Anon.,  4  93,  lxi.  supplement, 
December  21,  xv. 

Two-stage  compound  engine  and  alter- 
nator at  the  Paris  exhibition :  H. 
Bollinckx,  Anon.,  613,  vi.  806. 

Examples  of  electrical  plant,  Anon., 
615,  i.  122. 

Combined  electrical  plant:  Mather 
and  Piatt,  Paris  exhibition,  Anon., 
615,  ii.  26. 

100,000  horsepower  plant,  Anon.,  761, 
xxi.  252,  281. 

Cheapening  of  electric  power  supply, 
Anon.,  7  61,  xxi.  506. 

Les  developpements  de  l'electricite 
aux  Etats-Unis  en  1899  (electrical 
developments  in  U.S.A.,  1899), 
Anon.,  8  65,  1899,  ii.  635;  abs. 
272,  lxxx.  448;  abs.  466,  cxl. 
343. 

Stehende  dampfdynamomaschinen  von 
3,000  p.s.  in  der  Zentrale  Luisen- 
strasse  der  Berliner  elektrizitats 
werke  (engine  and  dynamo),  Anon., 
9  83,  xliii.  1349;  xliv.  606;  abs. 
4  6  6,  cxl.  320. 

Union  of  electric  lighting  and  trac- 
tion plants,  by  Alton  D.  Adams, 
24  9,  xvii.  221. 

Economic  equipment  of  electric  sta- 
tions, by  Alton  D.  Adams,  3  01, 
xxxv.  316. 

Extension  of  electrical  supply  from 
three- wire  stations,  by  Alton  D. 
Adams,  3  01,  xxxv.  396. 

Gas-engines  and  electricity-sujjply 
stations,  by  Alton  D.  Adams,  3  23, 
xix.  28. 
Economics  of  long  distance  electric 
power  transmission,  by  Alton  D. 
Adams,  3  2  5,  February  1,  1900. 
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Groupe  electrogene  Dujardin-Schneid- 
er  (Dujardin-Sehneider  generating 
plant),  by  —  Ademar.  404,  xxxviii. 
53. 

Electricity  in  large  cities,  by  W.  S. 
Barstow.   249.  xviii.  373. 

Station  electriques  a  *5()  chevaux  a 
Dalievuan  (electric  plant),  by  M.  V. 
Belazeff.  868.   1900,  No.  2,  50. 

Electricity  supply  for  lighting  and 
tramways  with  special  reference  to 
small  towns,  by  Horace  Boot.  285. 
xliii.  3. 

Electric  power  distribution  in  Great 
Britain,  by  W.  H.  Booth,  3  23,  xx. 
41. 

Groupe  electrogene  de  3,000  kilowatts 
des  Societes  dAugsbourg-Xurem- 
berg  et  Helios  (3,000  kilowatts 
engine  and  Helios  dynamo  at  the 
Paris  exhibition),  by  Alfred  Boudon, 
404,    xxxvii.    225. 

Groupe  electrogene  de  1.400  chevaux, 
des  Societes  d'Augsbourg  et  Nurem- 
berg1 Reunies  et  de  la  Societe  d'Elec- 
tricite  Lahmeyer  (generating-plant), 
by  Alfred  Boudon.  404,  xxxviii.  92. 

Groupe  electrogene  de  800  kilowatts 
de  la  Societe  de  Construction  H 
Bollinckx  et  de  la  Societe  Electricite 
et  Hydraulique  (electro-generating 
plant),  bv  Alfred  Boudon,  404. 
xxxviii.  122. 

Electricity  at  the  Paris  exhibition,  by 
C.  S.  Vesey  Brown.  249,  xix.  83. 

Electricity  supply  for  small  towns,  by 
C.  S.  Vesey  Brown,  303,  xlv.  371. 

Groupe  electrogene  de  1,000  kilo- 
watts: Delaunay-Belleville  et  Cie  et 
Breguet  (generating  plant),  by  Ch. 
Dantin,  404.  xxxvii.  337. 

Groupe  electrogene  Cail  et  Thomson- 
Houston  (electric  generating  plant), 
by  Ch.  Dantin,  404,  xxxviii.  21. 

Some   figures  of  the  cost  of  electric- 

•  power  plants,  by  Philip  Dawson, 
317,  lxx.  112. 

Some  general  conditions  governing 
power  station  design,  by  Philip 
Dawson.  613,  vi.  28. 

Recentes  installations  electriques 
(electric  installations),  by  Marcel 
Delmas,  8  6  5,  1900,  ii.  579,  635. 

Modern  German  central  station,  by 
John  R.  Dick,  303,  xlv.  42,  81. 

Robert  Waller  municipal  lighting 
plant,  by  Edward  B.  Ellicot,  9  71, 
v.  566. 

Distant  electric  power  transmission, 
by  G.  Forbes,  297,  xlvi.  802,  851, 
893;  303,  xlv.  49,  85;  315,  lxxxix. 
523;  3  23,  xix.  586;  613,  v.  783,  813. 

Introduction  to  the  study  of  ct-ntral-sta- 
tion  electricity  supply,  by  Albert  Gay 
and  C.  H.  Teaman,  London. 

American  electrical  engineering  stand- 


ardization, by  C.  F.  Guilbert,  301, 
xxxv.  321. 

L'electricite  a  l'exposition  de  Paris  en 
1900  (electricity  at  the  Paris  exhibi- 
tion), by  A.  Halleux,  143,  v.  591. 

Groupe  electrogene  Ringhoffer-Sie- 
mens  et  Halske  (generating  plant), 
by  G.  Henry,  404,  xxxviii.  69. 

Groupe  electrogene  de  300  kilowatts : 
Stork  Freres  et  Cie  (electro  generat- 
ing plant),  by  G.  Henry,  4  04, 
xxxviii.  133. 

L'electricite  d  l'exposition  de  1900  (elec- 
tricity at  the  Paris  exhibition),  by  E. 
Hospitalier  and  J.  A.  Montpellier, 
Paris. 

Modern  electric  station,  by  H.  H. 
Humphrey,  4  6  6,  cxli.  401. 

Utilization  of  brown  coal  upon  the  spot 
where  it  is  mined  as  a  source  of  power 
for  transmission  to  a  distance  by  elec- 
trical means,  with  spjecial  reference  to 
the  transmission  from  Gippsland  to 
Melbourne,  by  Henry  C.  Jenkins, 
Melbourne,  954;  abs.  169,  xviii. 
739,    775. 

Description  of  the  Blackpool  and 
Fleetwood  traniroad,  and  generating 
station,  by  Tom  G.  Lumb,  2  85. 
xliii.  350. 

Electrical  engineering  in  Bengal,  by 
J.  W.  Meares,  462,  xxviii.  83. 

Increasing  the  utilization  of  central- 
station  plant,  by  A.  Meynier,  4  6  6, 
exxxix.  461. 

Electrical  distribution  in  cities,  by 
Thos.  L.  Miller,  5  7  2,  xxi.  89. 

Groupe  electrogene  de  1,250  chevaux. 
Delaunay-Belleville  et  Cie  de  Saint- 
Denis  (electric-generating  plant), 
by  A.  Morizot,  792,  xxi.  553. 

Progress  of  central-station  work,  by 
Homer  E.  Niesz,  9  69,  January  6, 
1900. 

Central  stations,  by  C.  Stanley  Peach, 
285,  xlii.  498,  544. 

Combined  lighting  and  power  plant, 
by  J.  H.  Perkins,  613,  vi.  599. 

Regulation  of  electric-power  plants, 
by  F.  A.  C.  Perrine,  323,  xx.  121. 

Westinghouse  electrical  plant  at  Paris 
-  exhibition,    by   Ernest  D.    Phillips, 
331,  iv.  241. 

Alternate-current  power  transmis- 
sions, by  C.  Du  Riche  Preller,  317, 
lxix.  37. 

Relative  efficiency  and  desirability  of 
various  types  of  engines  on  central- 
station  loads,  by  A.  W.  Richter, 
911,  March  15,  1900. 

Efficiencies  of  small  electric  lighting 
plants,  by  A.  W.  Richter  and  B.  V. 
Swenson,  9  71,  v.  471. 

Designing  of  electrical  generating 
stations,  by  A.  Roberts,  285,  xlii. 
206;    297,  xlvi.  418. 
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Central  power  plants,  by  F.  Schmer- 
ber,  279.  iv.  611. 

Standardization  of  electrical  engineer- 
ing plant,  hy  R.  Percy  Sellon,  303, 
xliv.  558;  315,  lxxxix.  144;  464, 
xxviii.  83. 

Experiences  with  municipal  plants,  by 
(!.  D.  Shcpardson,  3  01,  xxxvi.  62. 

De  la  production  et  de  l'utilisation  do 
l'electricite  tiree  de  la  vapour  d'eau 
(production  and  utilization  of  elec- 
tricity from  steam),  by  E.  E.  Stahl, 
792,  xxi.  351. 

Systems  and  apparatus  for  light  and 
power  distribution,  by  C.  P.  Stein- 
metz,  3  01,  xxxvi.  486,  529,  907; 
613,  vi.  820. 

Test  of  railway  generating  plant,  by 
E.  J.  Willis,  4  66,  cxl.  418. 

c. — Generating  Works. 

General. 

Great  Britain. 

Bury  St.  Edmunds  electricity  works, 

Anon.,  28  5,  xliii.  883. 
Bromley     electricity     works,     Anon., 

297,  xlvi.  273;  301,  xxxv.  243. 
County  of  London  Electric  Lighting 
Company's  electricity  works,  Anon., 
297,  xlvi.  397,  443. 
Rathmines        municipal        electricity 
works,    Dublin,    Anon.,    997,    xlvi. 
426;   315,  xc.  246. 
Willesden  works  of  the  Metropolitan 
Electric  Supply  Company,  Limited, 
Anon.,    2  97,    xlvi.    489,    559;    315, 
lxxxix.  451;  319,  lxix.  314. 
Greenock  corporation  electrical  works, 
Anon.,    297,   xlvi.   533;    303,   xliv. 
888. 
York    corporation    electricity    works. 

Anon.,  29  7,  xlvi.  619,  689,  731. 
Coventry  corporation  electricity  works. 

Anon.,  297,  xlvi.  833. 
Gloucester    electricity    works,    Anon., 

2  9  7,  xlvii.  181. 
Electricity  works  of  the  Glasgow  Cor- 
poration,   Anon.,    2  9  7,    xlvii.    465, 
507;  3  03,  xlv.  765,  805,  849. 
Liverpool    corporation    electric-power 

stations,  Anon.,  297,  xlvii.  625. 
Rochdale        corporation        electricity 
works,  Anon.,  297,  xlvii.  710;  3  03, 
xlv.  955. 
Metropolitan    Electric    Supply    Com- 
pany, Anon.,  301,  xxxv.  163;    303, 
xliv.  641,  733;    613,  v.  347. 
Southport    combination    lighting    and 
traction  plant.   Anon.,   301,   xxxvi. 
524. 
County    of    Durham    electrical    power 
supply  scheme,  Anon.,  303,  xlv.  57. 
Lancashire  electrical  power  distribut- 
ing scheme,  Anon.,  303,  xlv.  57. 


South  Wales  electrical  power  distribut- 
ing scheme,  Anon.,  303,  xlv.  57. 
Tyneside      electrical      power      supply 

scheme,  Anon.,  303,  xlv.  57. 
Tyneside   electric-power  bills,    Anon., 

30  3,  xlv.  94. 
Liverpool    municipal    power    stations, 

Anon.,  303,  xlv.  953. 
Cambridge  new  electric  plant,  Anon., 

315,  lxxxix.  34. 
Loudon  City-road  electric  supply  sta- 
tion, Anon.,  315,  lxxxix.  197. 
Wandsworth    electric    supply    station. 

Anon.,  315,  lxxxix.  226. 
Blackheath    and    Greenwich    Electric 
Light    Company's    central    station, 
Anon.,  315,  xc.  59,  206. 
Electricity  supply  of  Glasgow,  Anon., 

315,  xc.  259. 
Electric-lighting  stations  at  St.  Lukes, 
Clerkenwell;    and    at    Wandsworth, 
Anon.,  317,  lxix.  226. 
Plymouth    electricity    works,    Anon., 

466,  cxl.  379. 
City  of  London  Electric  Lighting  Com- 
pany's works,  Bankside,  Anon.,  475, 
ix.  186;  477.  1900,  475. 
Westminster  Electric  Supply  Corpora- 
tion,   Davies    street    and    Millbank 
stations,  Anon.,  4  7  7,  1900,  467. 
Potteries    electric    traction   company : 
power  station  at  Stoke-upon-Trent, 
Anon.,  481,  xviii.  460. 
Sheffield  :  electrical  plaait  at  the  Park- 
gate    steelworks,    Anon.,    493,    lx. 
1181. 
Electrical      equipments      for      motive 

power,  Anon.,  615,  i.  104. 
Glasgow  electricity  works,  Anon.,  761, 

xxii.  277. 
Directory  and  statistics  of  electric  light- 
ing and  traction  works,  1900-1,  by  C. 
S.  Vesey  Brown,  London. 
Carlisle  electric  lighting,   by  Charles 

D.  Burnet,  285,  xlii.  1068. 
1000  kilowatts  engine  and  alternator 
at  the  South  London  Electric  Sup- 
ply Company's  station,  by  S.  Z.  de 
Ferranti,   317,  lxx.  510. 
Design  and  construction  of  a  modern 
central  lighting  station,   by  H.   H. 
Humphrey,  613,  iv.  958;  v.  12. 
Electric     central-station     practice     in 
England,  by  Frank  C.  Perkins,  3  23, 
xx.  408. 
Dublin     electric     lighting     extension 
scheme,  by  Thos.  Tomlinson,   2  97, 
xlvi.  593. 
Shepherds    Bush    generating    station, 
Central  London  railway,  by  W.  N. 
Twelvetrees,  343,  iv.  347,  685. 

Europe. 
Paderno,    Italy,    transmission    plant, 
Anon.,  297,  xlvii.  531;  301,  xxxvi. 

805. 
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Guernsey  electricity  works,  A.non., 
297,  xlvii.  627;    3  03,  xlv.  693. 

EUectric-powex  plant  at  the  central 
station,  Moabit,  Berlin,  Anon.,  317, 
lxx.  557. 

Die  elektrische  centrale  Piir  kraftiiber- 
tragung  unci  beleuchtung  auf  der 
zecne  Margarethe  bei  Solde,  i. 
Westf.  (central  station  tor  power 
and  light  at  Margarethe  colliery), 
Anon.,  430,  xxxvi.  393. 

Electricity  station  in  Granada,  Anon., 
4  6  6,  cxl.  349. 

Die  elektrizitatswerke  der  stadt  Prag 
(Prague  electrical  works),  Anon., 
983,  xliv.  1265;  abs.  466,  cxliii. 
387. 

Electric  plant  of  Malta,  by  R.  W. 
Ashcroft,  3  01,  xxxv.  782. 

Electric  generating  system  of  Prague, 
by  Fred.  Bathurst"  2  97,  xliv.  248, 
407. 

Florence  electricity  supply  station,  by 
A.  Bonolis,  4  66,  exxxix.  334. 

Elektrische  centrale  der  bergstadt 
Clausthal  (central  station,  Claus- 
thal),  by  Erich  Knacksted,  177,  lix. 
211,  223. 

Usine  hydro-electrique  de  La  Praz, 
Savoie  (hydro-electric  power-plant 
at  La  Praz),  by  A.  Lapouche,  404, 
xxxvii.  128;  abs.  3  23,  xix.  914. 

Electricity  plant  in  the  Zurich  poly- 
technic, by  F.  Largiader,  4  6  6,' cxli. 
403. 

Nouvelle  installation  hydro-electrique 
du  Mont-Dore  (electric  plant i.  by  A. 
Lavezzari,  865,  1900,  ii.  72;  abs. 
481,  xviii.  574. 

Electrical  supply  work*  of  the  city  of 
Elberfeld:  report  upon  th<  tests  mad' 
in  January,  1900,  of  1,000  kilowatts 
steam-turbine  and  alternator,  Parsons 
and  Company,  by  W.  H.  Lindley, 
M.  Schrbter  and  H.  F.  Weber,  Lon- 
don. 

Electrische  inrichting  der  centrale 
werk  plaatsen  van  de  H.IJ.S.M.  te 
Haarlem  (electric  arrangement  of 
central  station  of  the  H.IJ.S.M.  at 
Haarlem),  by  J.  J.  W.  v.  Loenen 
Martinet,  541,  1900,  32,  326. 

Electric  transmission  between  Bozen, 
Meran  and  neighbourhood,  by  O. 
von  Miller,  4  66,  cxl.  402. 

Usine  electrique  de  la  Compagnie  le 
Triphase  a  Asnieres,  Seine  (triphase 
electric  station),  by  L.  Mories,  404, 
xxxvii.  89. 

Bergens  elektricitetsverk  (electric  sta- 
tion), bv  Alb.  Norstrand,  9  2  2, 
xviii.  609". 

Tonsberg  electricity  works,  by  Einar 
Rasrnussen,  466.  cxii.  411. 

Designing  of  electrical  generating  sta- 


tiniis,  by  A.  Roberts,  303,  xliv.  510; 

613,   v.  245. 
Das    stadtische     elcktrizitatswerk     in 

Penig   (electrical    works   at   Penig), 

by  Richard    Riihlmann,   983,  xliv. 

1313;  abs.  466,  exxxix.  433. 
Das  elektrizitatewerk   an   der   Kander 

(electric  station  on  the  Kander),  by 

Dr.    H.    Rupp,    313,    November    1, 

1900. 
Enlargement  of  the  Zurich  electricity 

works,    by    H.    Wagner,    4  66,    cxl. 

347. 
Electric   light   and   power   station   at 

Frederiksberg,    Copenhagen,    by   C. 

Winslow,  4  6  6,  cxli.  404. 

Asia. 

Electrical  station  of  850  horsepower 
in  the  far  East,  by  V.  N.  Belaieff, 
8  68,  1900,  No.  2,  50. 

Die  elektrische  bahn  Peking-Ma-chia- 
pu  und  das  licht-  unci  kraftwerk 
Peking  (Pekin  electric  tramway  and 
light  and  power  station),  by  Adal- 
bert Fischer,  983,  xliv.  72;  abs. 
466,  cxliii.  391. 

Africa. 
America. 

Transformation  of  Niagara  power  into 
three-wire  direct  current  by  the. 
Buffalo  General  Electric  Company, 
Anon.,  113,  February,  1900. 

Municipal  lighting  and  sewerage 
plant.  Concord,  Massachusetts, 
Anon.,   3  01,  xxxv.   57. 

Transforming-station  of  the  Buffalo 
General  Electric  Comjjany,  Anon., 
4  6  6,  cxli.  460. 

Chambly  transmission  plant,  by  E. 
M.  Archibald,  23  6,  January.  1900. 

Modern  street-lighting  plant,  by 
George  A.  Damon,  113,  October, 
1900. 

Das  elektricitats  werk  der  Compania 
General  de  Elektricidad  de  Buenos 
Aires  (electric  plant),  by  W.  Hulke, 
313,  October  11,  1900. 

Polyphase  distributory  system  of  the 
Metropolitan  Street  Railway  Com- 
pany of  New  York  City,  by  J.  E. 
VYoodbridge,  3  01,  xxxv.  463,  544, 
579,  613,  698,  782,  859. 

Australasia. 

d. — Conductor*. 

Electric    lighting    cable    breakdowns. 

Anon.,  2  9  7,  xlvi.  380. 
Electric  lighting  boards,  Anon.,   315, 

xc.  414;   613,  vi.  596. 
Future  supply  of  guttapercha,  Anon., 

317,  lxix.  754. 
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Indiarubber  at  Paris  exhibition, 
Anon.,  317,  lxx.  55,  77. 

Committee  on  copper  conductors, 
Anon.,  7  61,  xxi.  163. 

Electric  supply  mains,  Anon.,  7  61, 
xxii.  319. 

Uses  of  aluminium  line  wire  and  some 
constants  for  transmission  lines,  by 
F.  G.  Baum  and  F.  A.  C.  Perrine, 
613,  v.  885. 

Underground  mains,  by  L.  A.  Fer- 
guson, 301,  xxxiii.  877;  xxxiv.  11; 
abs.  4  6  6,  cxxxix.  485. 

Nouveaux  progres  dans  les  distribu- 
tions electriques  (progress  in  elec- 
tric distribution),  by  Eric  Gerard. 
794,  li.  70. 

Electric  cables  for  high-tension  ser- 
vice: how  they  are  made  and  tested 
in  the  United  States,  by  William 
Maver,  2  49,  xviii.  467. 

Electric  wiring,  by  C.  P.  Poole,  New 
York. 

Electrical  underground  construction, 
by  Geo.  B.  Springer,  971,  iv.  401. 

Beitrag  zur  berechnung  von  licht- 
leitungs-regulatoren  (calculation  of 
lighting-circuit  regulators),  by  E. 
Stadelmann,  313,  April  12,  1900. 

Fire  risks  of  electrical  installations, 
by  A.  Lester  Taylor,  572,  xxi.  21. 

Action  of  water  upon  indiarubber,  by 
Hubert  L.  Terry,  3  03,  xlv.  916. 

Protection  of  insulated  wires  for  elec- 
tric light  and  power  inside  build- 
ings, by  Sydney  F.  Walker,  297, 
xlvi.  109,  808. 

fi. — Motors. 

Westinghouse  induction  motor,  Anon., 
3  43,  iii.  457. 

Electric  motors,  Anon.,  7  61,  xxii.  407. 

Design  for  J  horsepower  single-phase 
induction  motor,  by  J.  C.  Brock- 
smith,  331,  iv.  528. 

Practical  methods  of  overcoming  the 
vibrations  caused  by  motors,  by 
Sherard  Cowper-Coles,  297,  xlvii. 
811. 

Alternating-current  induction  motors, 
by  A.  C.  Eborall,  613,  vi.  150,  204,, 
262. 

Gearing  for  electric  motors,  by  Alfred 
H.  Gibbings,  249,  xviii.  503. 

Alternating-current  power  motors,  by 
W.  A.  Layman,  159,  xxiii.  195. 

Les  moteurs  autres  que  ceux  a  vapeur 
a  l'exposition  de  1900  (motors  other 
than  steam  exhibited  at  Paris  ex- 
hibition), by  C.  Leroux,  866,  1900, 
ii.  746. 

Open  versus  enclosed  motors  for  sta- 
tionary work,  by  Charles  Leven, 
2  97,  xlvi.  422. 

Polyphase  induction  motor,  by  Ralph 
Mershon,  613,  v.  463,  499,  675. 


Maintenance  of  electric  motors,  by  C. 

A.  L.  Prussman,  297,  xlvi.  1096. 
Polyphase   electric  currents  ami  alter* 

note  current  motors,  by  Sylvanus  P. 

Thompson,  London. 

f. — Electricity  in  Mines. 

Compound  electrically  driven  air  com- 
pressor, Anon.,  194,  i.  28. 

Electric  power  in  mining,  Anon.,  202, 
ii.  7. 

Electricity  in  collieries :  its  history, 
progress  and  present  position :  sig- 
nalling, Anon.,  2  7  2,  \xxx.  63,  109. 

Electric  spark  in  coal-mines,  Anon., 
27  2,  lxxx.  169. 

Electrically  driven  air  compressor, 
Anon.,   315,  lxxxix.   676. 

La  Bella  power  plant,  Goldfield, 
Colorado,  Anon.,  3  2  7,  June  2,  1900. 

Electricity :  examples  of  its  applica- 
tion to  mining,  Anon.,  493,  Lxi.  364. 

Electricity  at  Cripple  Creek:  its  in- 
fluence on  the  development  of  the 
region.  Anon.,  6  2  5,  xx.  446. 

Electric  wiring  in  mines,  by  Alton  D. 
Adams,  625,  xxi.  160. 

Electrical  transmission  at  Ashcroft, 
British  Columbia,  by  William 
Baillie,  203,  vii.  252. 

Electricity  for  mining  work,  by  J.  S. 
Barnes,  83  8,  ix.  26;  x.  247,  276, 
290,  322. 

Note  sur  les  installations  electriqiies 
du  charbonnage  de  Courcelles-Nord 
(electric  installations  of  Courcelles- 
Nord  collieries),  by  E.  Bauthier, 
8  7  0,  ix.  363;  abs.  63  6,  v.  29. 

Notice  sur  les  installations  electriques 
du  charbonnage  de  Courcelles-Nord 
(electric  installations  of  Courcelles- 
Nord  collieries),  by  E.  Bauthier  and 
H.  Ghysen,  794,  li.  198. 

Cables  for  electric  light  and  power  in 
mines,  by  G.  W.  Bousfield,  2  7  2, 
lxxix.  513. 

Electricity  in  mines,  by  P.  K.  Broad, 
8  68,  1900,  No.  3,  20. 

Application  of  electricity  for  work  in 
collieries,  by  Clifford  R.  Buck,  4  93, 
lx.  737. 

Electricity  and  mining,  by  E.  J.  Fenn, 
6  91,  1899,  C.-3,  178. 

Nouvelles  installations  electriques  des 
mines  de  Blanzy  (electric   plant  at 
the  Blanzy  colliery),  by  —  Goichot, 
8  60,  xiii.  179;  abs.  2  7  2,  lxxix.  735. 
Electric  mining  in  the  Rocky  Moun- 
tain region,   by  Irving  Hale,    202, 
ii.  1. 
Electric  -  transmission        plants        at 
Moodies,  De  Kaap  gold-fields,  Trans- 
vaal,   by   H.    J.    S.    Heather,    4  66, 
cxli.  269. 
Use  of  electricity  in  mining,  by  E.  F. 
J.  Holcombe  Hewlett,  167,  vi.  226. 
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Electric  power:  its  generation  and 
utilization  for  mining  work  on  the 
Pacific  coast,  by  A.  M.  Hunt  and 
Wynn  Meredith,  122,  California 
in  in*  a  and  mini  rals,  7:-s. 

Die  elektrische  kraft  and  lichtanlage 
der  Transvaal  Gold-mining  Estates, 
Limited,  in  Pilgrimrest  (electric 
power  and  lighting  plant),  by  P. 
Klbnne,  430,  xxxvi.  To. 

Emploi  de  l'eleetricite  dans  les  mines 
(use  of  electricity  in  mines),  by 
Joseph  Libert,  860,  xiv.  appendix. 
953;  abs.  169,  xviii.  328;  abs. 
272,  lxxx.  S2;  abs.  319,  lxx.  40; 
abs.  493,  lxi.  23;  abs.  638,  lxx. 
794;  abs.  83  8,  x.  614. 

Practical  use  of  electricity  as  applied 
to  mining,  by  William  Little,  63  6, 
iv.  186. 

Electricity  in  mining,  by  Henry  Louis, 
279.  v.  1063;  638,  lxx.  604,  634, 
664,  697,  747,  778,  796,  825,  875,  902, 
925,  941. 

Kootenay-Eossland  power  transmis- 
sion, by  G.  P.  Low,  4  66,  exxxix. 
471. 

Electric  plant  at  Windber,  Pennsyl- 
vania, by  A.  S.  McAllister,  625. 
xxi.  110. 

Desagiie  electrico  en  las  minas  del 
Horcajo  (electrical  drainage  at  the 
Horcajo  mines),  by  J.  M.  Madariaga, 
786,   li.  127,  139. 

Les  installations  electriques  des  mines 
de  Carmaux  (electric  installations  at 
the  Carmaux  mines),  by  Ch.  Peres, 
7  94,  Hi.  326. 

Running  a  colliery  or  a  group  of  col- 
lieries entirely  by  electricity,  from 
one  centre,  by  Sydney  F.  Walker, 
207.  xxii.  116. 

Cables  for  electric  light  and  power  in 
mine-shafts,  by  Sydney  F.  Walker, 

2  7  2,  lxxix.  399. 

Electric  mining  machinery  in  British 
collieries,    by    Sydney    F.    Walker, 

3  23,  xix.  712,  847. 
L'eleetricite   dans   Findustrie   miniere 

(electricity  in  mines),  by  Wolfgang 
Wendelin,  8  60,  xiv.  appendix,  1081 ; 
abs.  73  2,  xhiii.  485.  502,  516,  529. 
Electricity  in  mining,  by  R.  B.  Wil- 
liamson, 625,  xx.  459,  515,  540;  xxi. 
28. 

g. — Electricity  in  Works. 
Power  transmission  by  shafting  versus 

electricity,    Anon..    297,    xlvi.    501; 

315,    xc.    147.    173-     335.    xiv.    208, 

227;    613,  vi.  210,  235. 
Motor    driven     lathes.     Anon..     297, 

xlvii.  491. 
Electric    driving    for    heavy    machine 

tools,  Anon.,  315,  lxxxix.  304. 
Electrically  driven  boring  and  milling 


machine:  Wm.  Sellers  &  Co.,  Anon., 
315,  lxxxix.  510. 

Electric  rotary  oil-pump,  Anon.,  315, 
xc.  16. 

Size  of  motors  for  driving  in  work- 
shops, Anon.,  466,  cxl.  397. 

Electric  driving  in  workshops,  Anon., 
613,  vi.   161. 

Electric  motors  for  operating  machin- 
ery, Anon.,  613,  vi.  785. 

Electric  motors  direct-connected  to 
machine-tools,  by  Alton  D.  Adams, 
4  6  6,  exxxix.  430. 

Systems  and  efficiency  of  electric 
transmission  in  factories  and  mills, 
by  W.  S.  Aldrich,  133,  xxi.  912. 

Electrical  driving  of  factories,  by 
Alfred  H.  Gibbings,  613,  v.  525. 

Electrical  energy  and  its  distribution 
for  mechanical  and  other  purposes, 
by  A.  Bromley  Holmes,  572,  xxi.  1. 

Electric  rivetting  machinery,  by  F. 
von  Kodolitsch,  249,  xviii.  71. 

Elektrischer  einzelantrieb  und  seine 
wirtschaftlichkeit  (economy  of  sep- 
arate motors),  by  O.  Lasche,  9  83, 
xliv.   1189,   1242,   1279. 

Electric  driving,  by  H.  A.  Mavor,  613, 
vi.  84. 

Fabrbare  gegen  staub  und  schmutz 
geschiitzte  elektromotoren  (portable 
electric-motors,  protected  against 
dust  and  dirt),  by  Ernst  Schulz, 
43  0,  xxxvi.  405. 

h. — Electric  Lighting. 
General. 

Electricity  in  cowntry  houses,  Anon., 
Newcastle-upon-Tyne. 

Electric  lighting  of  Melbourne,  Anon., 
169,  xvii.  415. 

Incandescent  electric  light,  Anon., 
23  6,  February,  1900. 

Electrolytic  process  for  the  manufac- 
ture of  parabolic  reflectors  for 
search  Hghts,  and  locomotive-head 
lights,  by  Sherard  Cowper-Coles, 
3  3  9,  lxxi.  261,  282. 

Electricity:  what  is  it:  electric  light 
versus  gas  light,  by  A.  E.  Garwood. 

Lighting  of  small  towns,  by  G.  M. 
Harris,  303,  xiv.  398. 

Progress  of  electric  lighting  in  the 
United  Kingdom,  by  Bailie  Mac- 
kenzie. 464,  xxviii.  181. 

Effects     of     lightning     upon     electric 
lamps,  by  G.  G.  Stokes  and  Sydney 
W.bb,  666,  lxi.  343. 
Lamps. 

Nernst  lamp,  Anon.,  297,  xlvii.  575, 
1018. 

Improvements  in  the  Nernst  lamp, 
Anon.,  303,  xliv.  853;  613,  v.  259, 
605. 

Berrenberg'sche  luftpumpe  fiir  die 
gliihlampen  fabrikation  (Berrenberg 
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pump  for  exhausting  incandescent 
lamps),  Anon.,  313,  March  15,  1900. 

Albert  arc  lamp,  Anon.,  7  61,  xxi.  533. 

Progress  in  electric  lamps,  by  Andre 
Blondel,  303,  xliv.  35. 

Development  of  electric  lamps,  by 
Andre  Blondel,  9  69,  September  29, 
1900. 

Considerations  sur  le  meeanisme  des 
lampes  a  arc  voltaique  (mechanisi  ■ 
of  arc  lamps),  by  L.  Brunhes,  879, 
xxvii.  247. 

Production  of  an  artificial  light  of  the 
same  character  as  daylight,  by  A. 
Dufton  and  W.  M.  Gardner,  303, 
xlv.  777. 

Nernst  lamp  in  commercial  form  at 
Paris  exposition,  by  C.  L.  Durand, 
299,  September  19,  1900. 

Modern  development  in  alternating- 
circuit  series  arc-lamps,  by  R.  Flem- 
ing, 613,  v.  569. 

Progress  in  arc  lighting  by  alternat- 
ing-current lamps,  by  H.  W.  Hill- 
man,  297,  xlvii.  567;  969,  Septem- 
ber 1.  1900. 

Verbande-norm alien  und  kaliber  leh- 
ren  fiir  lampenfusse  und  fassungen 
mit  Edison  gewinde  kontakt  (stand- 
ard connections  for  lamps  with 
Edison  screw  contact),  by  R.  Hund- 
hauson,   313,  November  8,  1900. 

Nernst  lamp,  by  W.  M.  A.  Johnson, 
3  01,  xxxv.  315. 

Arc  lamps  and  arc  lighting,  by  Basil 
Joy,  335,  xiv.  62;  761,  xxi.  216; 
901,  xi.  334. 

Photometric  comparison  of  illuminat- 
ing globes,  by  J.  Henry  Klinck  and 
Robert  Williamson,  3  55,  cxlix.  66. 

Street  lighting  by  electric  lamps,  by 
F.  H.  Minshall,  3  01,  xxxvi.  830. 

Making  of  a  glow  lamp,  by  C.  J.  Rob- 
ertson, 343,  ii.  245. 

Rating  of  incandescent  lamps,  by 
Arthur  J.  Rowland,  613,  vi.  706, 
730. 

Comparison  of  arc  and  incandescent 
lamps,  by  W.  B.  Sayers,  613,  v.  373. 

High  voltage  incandescent  lamps,  by 
George  D.  Shepardson,  3  01,  xxxvi. 
316. 

Study  of  certain  shades  and  globes  for 
electric  lights,  as  used  in  interior 
illumination,  by  William  Lincoln 
Smith,  609,  xiii.  176. 

Incandescent  lamps,  by  Francis  W. 
Wilcox,  3  5  5,  cxlix.  282,  353,  419. 

i. — Electric  Qranes  and  Hoists. 

Electric  cranes,  Anon.,  2  9  7,  xlvi.  60, 

427. 
Electric  travelling  crane  and  conveyor 

plant,  Anon.,  315,  lxxxix.  348. 
Brakes  for  electric  cranes,  Anon.,  315, 

xc.  538. 


Electric  trolley  crane :  Car]  Floor, 
Anon.,  493,  lxi.  315. 

Electric  cable  crane,  Anon.,  613,  v. 
770. 

150  tons  electric  cantilever  crane, 
Anon.,  613,  vi.  266. 

Electric  overhead  travelling  cranes, 
Anon.,  615,  i.  183. 

Generatoren,  motoren  und  schaltap- 
parate  fiir  elektrisch  betriebene 
hebezeuge  (generators,  motors  and 
switching  apparatus  for  electric 
hoisting  machinery),  by  F.  Nietham- 
mer,  313,  January  11  and  18,   1900. 

Electric  travelling  cranes,  by  A.  D. 
Williams,  838,  xi.  197. 

k. — Miscellaneous. 

New  switches  for  electric  motors  in 
mines:  Walter  F.  Jones,  Anon., 
272.  lxxx.  532;  493,  lxi.  513;  613, 
vi.  374. 

Andrews  discriminating  automatic  cut- 
out for  an  alternator  generator, 
Anon.,  272,  lxxx.  1292. 

Service  switchboards  of  the  Paris  ex- 
position, electricity  building,  Anon., 

3  01,  xxxiv.  239. 

Method  of  testing  the  electrical  plant 
at  Buffalo  and  Niagara  falls,  Anon., 
466,  cxli.  399. 

Starting  switches  for  continuous  cur- 
rent motors,  Anon.,  7  61,  xxii.  255. 

Die  steuerschalter  fiir  elektrische 
motoren  (controllers  for  electric 
motors),  Anon.,  983,  xliv.  270. 

Gas  or  electricity  for  heating,  light- 
ing and  power,  by  Alton  D.  Adams, 
249,  xvii.  513. 

Charges  for  electrical  energy,  by 
Alton  D.  Adams,  249,  xix.  61. 

Electrical  industry  in  America  and 
Great  Britain,  by  J.  R.  Bainton, 
16  9,  xviii.  21,  45. 

Switchboard  instruments :  ammeters 
and  voltmeters,  by  Wm.  Baxter, 
jun.,  12  6,  xxiii.  223,  250. 

Influence  of  cheap  fuels  on  the  cost  of 
electrical  energy,  by  R.  E.  Cromp- 
ton,  63  6,  iv.  32. 

Some  statistics  relating  to  electric 
power  production,  by  Philip  Daw- 
son, 317,  lxix.  435,  539,  635,  739. 

Cost  of  electric-power  production,  by 
Philip  Dawson,  317,  lxix.  701,  841. 

Compteur  d  elect  ricite  de  Blondlot 
(Blondlot  electricity  meter),  by  E. 
Ducretet,    8  6  5,    1899,    i.    752;    abs. 

4  6  6,  exxxix.  427. 

Capacity     of     accumulators,     by     L. 

Jumau,  4  66,  exxxix.  456. 
Storage  in  traction  power-stations,  by 

R.  McA.  Lloyd,  4  6  6,  exxxix.  460. 
Electrical     contacts,     by     Frank     C. 

Mason,  613,  vi.  567. 
Sur    les    aciers    a    aimants    (magnet 
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steels),  by  F.  Osmond,  100,  exxviii. 

1513;  abs.  466,  exxxix.  -168. 
Electrical  engineering  as  a  trade  and 

as  a  science,  by  John  Perry.   84  2, 

supplement,  1.  20852. 
Standardization    of    automobile     bat- 
teries, by  James  K.  Pumpelly,  84  2, 

supplement,  xlix.  20339. 
Switchboards     and     switches     of     the 

modern  central   station,   by   E.    W. 

Puce,  3  01,  xxxv.  983. 
Electric      accumulator,      by      H.      C. 

Schaerer,  169,  xviii.  701. 
Magnetic   cut-out,   by  —  Schiemann, 

4  6  6,  exxxix.  456. 
Evolution    of    the    electrical    switch, 


by  Ernest  Kilbura  Scott,  331,  iii. 
64. 

Methods  of  suppressing  arcs  in 
switches,  fuse,  etc.,  by  Ernest  Kil- 
burn  Scott,  613,  iv.  871,  926;  v.  7. 

Engineering  tests  on  direct  current 
electrical  machinery  with  prelimin- 
ary tests  on  the  properties  of  con- 
ductors, by  George  F.  Sever,  83  4, 
January,    1900. 

Notes  on  maximum  demand  indicators, 
by  Louis  J.  Steele,  2  97,  xlvi.  4. 

Future  of  electrical  power,  by  Syl- 
vanus  P.  Thompson,  169,  xviii.  521. 

Storage  battery  problems,  by  E.  J. 
Wade,  613,  v.  493. 


Water  Eeskrvoirs,  etc. 


a. — General. 

Distant  water  powers,  by  Alton  D. 
Adams,  84  2,  lxxxiii.  179. 

Les  forces  motrices  du  Haut-Rhone 
Francais  (motive  power  of  the  Upper 
Phone),  by  F.  Bonnefond,  865, 
1900,  ii.  249;   abs.  4  66,  cxliii.  358. 

Les  forces  motrices  du  Haut-Rhone 
Francais  (motive  power  of  the  Upper 
Rhone),  by  —  Carbonel,  865,  1900, 
ii.  604;  abs.  3  23,  xx.  272. 

Water-supply  engineering :  the  design- 
ing, construction  and  maintenance  of 
water  supply  systems,  both  city  and 
irrigation,  by  A..  Prescott  Folwell, 
New  York. 

Waterworks  for  small  cities  and  towns, 
by  John  Goodell,  New  York. 

De  i'alimentation  en  eau  des  villes  et 
les  industries  du  nord  de  la  France 
(water  supply  in  the  north  of 
France),  by  J.  Gosselet,  87  9,  xxvii. 
159. 

Water-supply  to  country  mansions  and 
estates,  by  Gordon  Harris,  88  5, 
1899,  231. 

Nation's  supply  of  water  and  its  effect- 
ive control,  by  C.  E.  Jones,  2  85, 
xlii.  349. 

Ancient  history  of  water  engineering, 
by  James  Mansergh,  331,  iv.  510. 

Hydraulic  power  engineering,  by  G. 
Croyden  Marks,  London. 

Development  and  use  of  water-power, 
by  J.  F.  Maryon,  331,  iii.  71. 

Protection  of  underground  water  sup- 
plies, by  Wm.  Matthews,  285,  xliii. 
1172. 

Water  conservation,  New  Zealand,  by 
T.  Perham,   691,  1900,  C.-3,  159. 

Condition  of  water  and  power  develop- 
ment in  southern  California,  by  L. 
K.  Sherman,  9  71,  v.  340. 

Water  power  likely  to  be  obtained 
from  the  hill  streams  near  Simla, 
by  E.  DuCane  Smithe,  4  62,  xxvii. 
124. 


Discharge  measurement  of  the 
Niagara  river  at  Buffalo,  New  York 
state,  by  Clinton  B.  Stewart,  9  71, 
iv.  450. 

Les  forces  hydrauliques  des  Alpes,  en 
France,  en  Italie  et  en  Suisse  (Alps  as 
a  source  of  water-power),  by  Rene 
Tavernier,  146,1900,  ii.  1;  abs. 3  2  3, 
xx.  275. 

h. — Reservoirs. 

Upper  Neuadd  reservoir,  Merthyr 
Tydfil  waterworks,  Anon.,  28  5, 
xliii.  160. 

Irrigation  works  of  the  Nile  :  Assouan 
reservoir  and  dam,  Anon.,  315, 
lxxxix.  480. 

Irrigation  works  on  the  Nile :  Assiout 
barrage,  Anon.,  315,  lxxxix.  535. 

Failure  of  the  masonry  dam  at  Aus- 
tin, Texas,  Anon.,  3  25,  April  12, 
1900;  3  2  7,  April  14,  1900;  84  2. 
lxxxii.  265. 

Irrigation  in  Jeypore  state,  Anon., 
3  27,  January  13,   1900. 

Wachusett  reservoir,  Anon.,  3  27, 
January  20,  1900. 

Large  crib  dam,  Butte,  Montana, 
Anon.,  3  2  7,  February  3,  1900. 

Constructing  the  Jerome  Park  reser- 
voir, Anon.,  3  2  7,  February  17, 
1900. 

Brightwood  reservoir,  Washington, 
D.C.,  Anon.,  3  27,  March  3,  1900. 

Attica  and  Delphi  covered  reservoirs. 
Anon.,  3  27,  March  24,  1900. 

Considerations  regarding  the  failure 
of  the  Austin  dam,  Texas,  Anon., 
3  27,  May  26,  1900. 

Recent  reservoir  construction,  Wor- 
cester, Massachusetts,  Anon.,  3  27, 
June  23,  1900. 

Wachusett  dam,  Anon.,  3  27,  Septem- 
ber 8,  1900. 

Asphalt  and   brick   reservoir   linings. 

Anon.,  3  27,  October  6,  1900. 
Small    concrete    and    expanded    metal 
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reservoir,   Aiion.,    3  27,   October  20, 

1900. 

Weirs  below  the  Nile  barrage,  Anon., 
4  6  2,  xxvii.  124. 

Staines  reservoir,  Anon.,  47  7,  1900, 
487. 

Staines  reservoir  scheme,  Anon.,  510, 
Ixxvi.  22. 

Reservoir  de  3,000  metres  cubes  de 
capacite  en  ciment  arme  de  metal 
deploye  (water-reservoir  of  3,000 
cubic  metres  capacity  in  armoured 
concrete),  Anon.,  7  92,  xxi.  385. 

New  Croton  dam,  New  York  city, 
Anon.,  84  2,  lxxxii.  36. 

Lagrange  dam,  California,  by  E.  H. 
Barton,  122,  xxix.  894. 

Barrage  of  the  Nile,  by  Isaac  Bowes, 
601,  xv.  193. 

Failure  of  the  Austin  dam,  by  H.  M. 
Chance,  A.  B.  Boome  and  T.  U. 
Taylor,  3  25,  April  19,  1900. 

Wachusett  dam  for  the  metropolitan 
water-supply,  Boston,  Massachusetts, 
by  Alfred  D.  Flinn,  325,  September 
13,  1900. 

Foundations  of  the  New  Croton  dam, 
by  Charles  S.  Gowen,  130,  xxvi.  2; 
131,  xliii.  469. 

Reconstruction  of  the  Big  Hole  dam, 
by  Jos.  H.  Harper,  159,  xxiv.  239. 

Building  an  impounding  dam  for  stor- 
age reservoir  for  Consolidated  Gold- 
fields,  Johannesburg,  South  Africa, 
by  Frank  B.  Knight,  6  2  5,  xx. 
442. 

Calcul  des  reservoirs  en  t61e  (calcula- 
tion of  reservoirs  in  sheet  iron),  by 
Maurice  Koechlin,  404,  xxxvi.  275. 

Exploration  for  bed-rock  at  Gila  river 
dam-sites  with  diamond  drills,  by  J. 
B.  Lippincott,  3  2  5,  January  18, 
1900. 

Groined  arch  as  a  covering  for  reser- 
voir sand  niters :  its  strength  and 
volume,  by  Leonard  Metcalf,  131, 
xliii.  37. 

Failure  of  the  Austin  dam,  by  R.  D. 
Parker,  3  2  7,  April  21,  1900. 

Failure  of  the  Austin  dam,  by  William 
von  Rosenberg,  jun.,  327,  May  19, 
1900. 

More  light  on  the  failure  of  the  Aus- 
tin dam,  by  Thomas  U.  Taylor,  3  2  5, 
May  10,  1900. 

Design  and  construction  of  clams  :  types 
of  movable  clams,  by  Edward  Weg- 
mann,  New  York. 

Assouan  dam  on  the  Nile,  by  W.  Will- 
cocks,  317.  lxix'.  318. 

c. —  Waterworks. 
Purleigh  district  water-supply  works, 

Anon.,  285,  xlii.  1179. 
Lambeth     waterworks.     Anon.,     285, 

xliii.  701. 


London  water-supply,  Anon.,  315, 
lxxxix.  96. 

Birmingham  Welsh  water-scheme, 
Anon.,  315,  xc.  362. 

Paris  drainage  and  waler-supply, 
Anon.,  315,  xc.  582. 

Melbourne  water-supply,  Anon.,  317, 
lxix.  3. 

Godalniing  waterworks.  Anon.,  317, 
lxx.   139,   197. 

Waterworks  of  Portland,  England, 
Anon.,   327,  January  13,   1900. 

Waterworks  of  Merthyr  Tydfil,  Anon., 
3  2  7,  March  10,  1900. 

New  waterworks,  Latrobe,  Pennsvl- 
vania,  Anon.,  327,  March  31,  1900. 

New  pumping  station  and  water  tower 
in  Vienna,  Anon.,  3  2  7,  October  6, 
1900. 

Coolgardie  gold-fields  water-scheme, 
Anon.,  3  43,  ii.  555;  4  62,  xxviii.  5. 

Columbus  and  its  waterworks,  Anon., 
3  45,  September  1,  1900. 

Tanjore  waterworks,  Anon.,  4  6  2, 
xxvii.  92. 

Trichinopoly  waterworks,  Anon.,  462, 
xxvii.  140. 

Christiana  water-supply,  Anon.,  466, 
cxli.  395. 

East  London  waterworks,  Lee  Bridge, 
Anon.,  477,  1900,  483. 

Hatton  waterworks  of  the  Stafford- 
shire Potteries  Waterworks  Com- 
pany, Anon.,  481,  xvii.  123. 

Note  sur  l'adduction  des  eaux  de 
TYonne  pour  l'alimentation  de  Chat- 
eau-Chinou  et  l'eclairage  electrique 
de  la  ville  (utilization  of  the  Yonne 
river  for  supplying  the  town  of 
Chateau-Chinou  with  drinking  water 
and  electric  light),  by  —  Assy  and 
—  Pochet,  146,  1900,  i.  213. 

Wasserwerk  der  stadt  Wien  in  X.  be- 
zirk  (waterworks  of  the  X.  district, 
Vienna),  by  Fr.  Borkowitz,  981, 
January  26,  1900. 

Etude  des  pertes  de  l'Avre  et  de  ses 
affluents  et  des  sources  en  aval  des 
pertes  (water-supply  to  Paris),  by 
Felix  Brard,  865,  1899,  ii.  397; 
abs.  4  6  6,  cxl.  336. 

Florence,  Colorado,  waterworks,  by  R. 
P.  Garrett,  3  27,  February  10.  1900. 

Pontypridd  waterworks,  by  Wm. 
Jones,  285,  xliii.  162. 

Future  of  the  London  water-supply, 
by  R.  E.  Middleton,  915,  xxxiii.  71. 

Water-supply  of  New  Orleans,  by  John 
M.  Ordway,  159,  xxiv.  311. 

Service  des  eaux  de  la  ville  de  Lyon 
(water-supply),  by  Eugene  Resal, 
146,   1900,  iii.  121. 

Das  wasserwerk  der  stadt  Prenzlau 
(Prenzlau  waterworks),  by  Heinrich 
Scheven,  983,  xliv.  33;  abs.  466. 
cxli.  393. 
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Waterworks  extensions  in  Glasgow,  by 
J.  A.  Stewart,  8*2,  supplement,  I. 
20591. 

Khondda  waterworks,  by  0.  Thomas, 
285,  xliii.  162. 

Das  neiie  Dresdener  wasserwerk  (Dres- 
den waterworks),  by  —  Vacherot, 
983,  xliv.  769;  aus.  4  6  6,  cxxxix. 
419. 

De  drinkwaterleiding  der  gemeente 
Rotterdam  (Rotterdam  waterworks), 
by  N.  C.  Vogel,  541,  1900,,  587. 

Bradford  waterworks :  old  and  new, 
by  Jame8  Watson,  315,  xe.  274. 

d. — Filtration. 

Reeves  system  of  filtration.  Anon., 
613,  vi.  779. 

Tweeddale  water-purifying  system, 
Anon.,  83  8,  xi.  199. 

Filtration  plant  for  the  Albany  water- 
supply,  Anon.,  842,  lxxxii.  182. 

Water  filtration  in  Germany,  by  E. 
Beer,  3  27,  November  3,  1900. 

La  sterilisation  des  eaux  alimentaires 
(sterilisation  of  drinking  water),  by 
Albert  Berge.  865,  1900,  i.  601b; 
abs.  4  66,  cxliii.  374. 

Sur  la  filtration  industrielle  des 
grandes  masses  d'eau  par  le  procede 
A.  Puech  (filtration  of  large  volumes 
of  water),  by  H.  Chabal,  881,  xxvii. 
61. 

Action  of  water  on  lead,  tin  and  zinc 
service  pipes,  by  H.  W.  Clark,  3  25, 
January  4,  1900. 

Les  prescriptions  de  service  concern- 
ant  les  travaux  hydrauliques  en 
Prusse  (rules  of  waterworks  in 
Prussia),  by  L.  Desmet,  149,  lvii. 
951. 

Albany  water  filtration  plant,  by  Allen 
Hazen,  131,  xliii.  244. 

Filtration  of  water  for  public  use,  by 
—  Hering,  —  Palmer  and  —  Per- 
rett,  13  0,  xxvi.  774. 

Construction  of  gravity  sand  filters  at 
Nyack,  New  York,  by  G.  N.  Hous- 
ton, 130.  xxvi.  1176. 

Experimental  filter-plant  at  Pitts- 
burgh, by  Morris  Knowles,  15  9,  xxv. 
217. 

Die  enteisenung  des  grundwassers  (re- 
moval of  iron  from  water),  by  G. 
Oesten.  983,  xliv.  976. 

Wasserreiniger  (water  purifier),  by  A. 
Padour,  7  3  2,  xlviii.  539. 

Filtres  degrossisseurs  pour  grandes 
masses  d'eau  (filters  for  large  vol- 
umes of  water),  by  A.  Puech.  865, 
1900,  i.  561b;  abs.  285,  xliii.  444. 

Epuration  et  filtration  des  eaux  d'ali- 
mentation  de  la  banlieue  de  Paris 
(purification  and  filtration  of  drink- 
ing water),  by  —  Regnard  and  — 
Veilhau,  146,  1900,  l.  324. 


Reiniguiig  von  trinkwasser  dutch  ozon 
(purification  of  drinking  water  by 
ozone),  by  Dr.  —  Thomas,  983.  xliv. 
1685. 

Purification  and  softening  of  water, 
by  E.  Wehrenfenning,  466,  cxli. 
386. 

Test  of  a  mechanical  filter,  by  Edmund 
B.  Weston,  131,  xliii.  69.  " 

e. — Pipes  mill  "Fittings. 

Wooden  water-supply  piping.  Anon., 
317, lxx.  79. 

Birtwisle  hydraulic  joint,  Anon.,  317, 
lxx.  191. 

Laying  a  water  main  under  the  Har- 
lem river,  New  York,  Anon.,  3  25. 
March  22,  1900. 

Asphalt  coatings  for  water-pipe, 
Anon..  3  25,  May  17,  1900. 

Coolgardie,  Australia,  water-pipe  line, 
A  mm.,  3  27,  February  24,  1900; 
84  2.  supplement,   xlix.   20401. 

New  hydraulic  data,  Anon.,  3  2  7, 
March  10,  1900. 

Distribution  d'eau  de  la  ville  de 
Vienne,  Autriche  (distribution  of 
water  in  Vienna),  Anon.,  404. 
xxxvi.  348. 

Flow  of  water  in  pipes,  Anon.,  46  2, 
xxvii.  113. 

Water  waste,  by  Joseph  C.  Beardslev, 
159,  xxiii.  248. 

Water  waste  in  New  York,  by  John  R. 
Freemen,  3  23,  xx.  122. 

Repairing  a  submerged  water-main, 
by  D.  W.  French,  3  27.  May  19, 
1900. 

L'integration  des  equations  du  mouve- 
ment  varie  des  eaux  (integration  of 
the  equations  of  the  variable  move- 
ment of  waters),  by  E.  Haerens, 
149,  lvii.  931. 

A  successful  siphon,  by  Robert  S. 
Hale,  15  9,  xxv.  269. 

Detection  of  waste  in  the  water-supply 
of  towns,  by  William  Ingham,  315. 
xc.  498. 

Incrustation  of  iron  pipes  at  the  Tor- 
quay waterworks,  by  William  Ing- 
ham", 47  7,  1899,  479;   510,  Ixxv.  147. 

Relationship  between  the  cost  of  water 
wasted  and  the  cost  of  detection  and 
prevention  of  waste,  by  A.  J.  Jen- 
kins, 315,  xc.  7,  43. 

Siphons,  by  Thomas  McKeown,  159, 
xxiv.  339. 

Waterworks  distribution  :  a  .short  prac- 
tical guide  to  the,  laying  out  of 
systems  of  distributing  mains  for  the 
supply  of  water  to  rides  and  towns, 
by  J.  A.  McPherson,  Loudon. 

Solid  steel  hydraulic  valves,  by  Geo. 
R.  Martin,  12  6,  xxiii.  325. 

Water-power  tube  at  the  Simplon  tun- 
nel, by  S.  de  Mollins,  4  66,  cxl.  303. 
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Obturation  automatique  dea  conduits 
d'ean  (automatic  valves  for  water- 
mains),  by  A.  van  Muyden,  404, 
xxxv.  317;  abs.  466,  cxl.  338. 

Pressure  in  pipe  due  to  stoppage  of 
flowing  liquid,  by  George  M.  Peek, 
13  3,  xxi.  255. 

Logarithmic  diagram  for  flow  of  water 
in  pipes,  by  G.  T.  Prince,  4  6  6, 
exxxix.  418. 

Outlet  valves  at  the  Burrator  reser- 
voir of  the  Plymouth  waterworks,  by 
Edward  Sandeman,   47  7,   1899,  407. 

Gleaning  silted  pipes,  by  —  Wilkin- 
son,  274,  xvi.  345. 

f. — Irrigation . 
Report    of    the    irrigation    hoard,    1S95 

and  189/5,  Kansas,  1897. 
Bengal  irrigation.  Anon.,  462,  xxvii. 

337. 
Government    of     India    and     Madras 

irrigation,  Anon.,  462,  xxviii.  97. 
Aanleg  en  exploitatie  der  Pategoewer- 

ken   (Pategoewan  irrigation   works, 

Java),  Anon.,  543,  1899-1900,  41. 


Effective  ditch  and  trench  digging 
machine,  Anon.,  842,  lxxxii.  281. 

Irrigation  in  India,  by  I'.  ('.  Cotton, 
882,  xlviii.  831. 

Sault  power-canal,  Michigan,  by  Wal- 
don  Fawcett,  84  2,  lxxxii.  328. 

Construction  of  the  Elan  aqueduct: 
Rhayader  to  Dolau,  by  Herbert  Lap- 
worth.  4  66,  cxl.  235." 

Hydraulic  ditching  by  steam  power, 
by  C.  C.  Longridge,  63  8.  lxx. 
650. 

Irrigation  studies,  by  Elwood  Mead, 
130,  xxvi.  565. 

g. — Gauges  and  Meters. 
Record  of  experiments  on  flow  of  water 

over   bell-mouthed    pipes,    by   John 

Barr,  4  73,  xliii.  50. 
Water  meters  of  the  present  day  :  with 

special  reference  to  small  flows  and 

waste  in  dribbles,  by  William  Schon- 

heyder,   477,   1900,  37. 
Note  sur  1'installation  d'un  broc-jauge 

(barrel-gauge),    by    F.    de    Winter, 

14  9,  lvii.  937. 


8.  Hydraulic  Motors,  etc. 


a. —  Water-motors. 

Water-motor  pump,  Anon.,  12  6,  xxiii. 
393. 

Utilizing  a  feeder  for  driving  a  winch, 
Anon.,  272,  lxxix.  1027. 

New  turbines  at  Niagara,  Anon.,  297, 
xlvi.  577. 

Construction  of  small  water-motors, 
Anon. ,307, March  9,16,and  23,1900. 

Commercial  requirements  of  water- 
power  governing,  by  Elmer  F.  Cas- 
sel,  3  23,  xix.  841. 

Tangential  water-wheel,  by  W.  A. 
Doble,  122,  xxix.  852. 

Water-power  at  Holyoke,  Massachu- 
setts, by  Horatio  A.  Foster,  169. 
xxv.  67. 

Hydraulisch  betriebene  wasserhalt- 
ungmaschinon  (hydraulic  pumping- 
engine),by  Fr.Frblich,  983,  xliv.  1712. 

Speed  -  regulation  of  water  -  power 
plants,  by  Allan  P.  Garrett,  4  6  6, 
exxxix.  405. 

Power  generation :  comparative  cost 
by  the  steam-engine,  water-turbine 
and  gas-engine,  by  John  B.  C.  Ker- 
shaw, 198,  1900,  873;  abs.  303, 
xlvi.  56;  abs.  493,  lxi.  621. 

Die  turbinen  auf  der  Pariser  weltaus- 
stellung,  1900  (turbines),  by  Wil- 
helm  Muller,  289,  ccexv.  645,  670. 

Die  weltausstellung  in  Paris,  1900 : 
turbinenbau  (turbines),  by  E. 
Reichel,  983,  xliv.  657,  1113,  1348. 

Value  of  a  horsepower,  by  George  I. 
Rockwood,  13  3,  xxi.  590. 


Turbines,  by  A.  H.  Tvack,  4  66,  cxli. 
307. 

Hvilka  aro  orsakerna  till  att  erforder 
liga  vattenmotorer  for  elektriska 
kraft-stationer,  sarskildt  inom 
bergshandteringen,  till  sa  stor  om- 
fattning  som  for  narvarande  ans- 
kaffas  fran  utlandet,  och  hvad  ar  att 
gora  for  vinnande  af  onskvard  and- 
nng  harutinnan  (hydraulic  motors 
for  electrical  power-stations),  by  0. 
E.  Westin,  505,  1900,  4. 

b . —  Water-power  Plan ts . 
Water-power  for  electric  traction,  Isle 

of  Man  railways,  Anon.,  2  97,  xlvi. 

578;  301,  xxxv.  311. 
Power       transmission       schemes       at 

Duluth,     Minnesota,     Anon.,     301, 

xxxv.  545. 
Isle  of  Man  electric  tramways:  water- 
power  utilization  plant,  Anon.,  3  03, 

xliv.  458. 
Installation       hydro  -  electrique       des 

chutes    du    Niagara:    nouveaux    de- 

veloppements       (developments       of 

electric  hydraulic  plant  at  Niagara), 

Anon.,  404,  xxxvi.  280. 
London    Hydraulic    Power    Company : 

Millbank     and    Wapping    stations. 

Anon.,  4  7  7,  1900,  469. 
Niagara    Falls    power    plant,    Anon., 

84  2,   supplement,  xlix.   20216. 
Niagara    Falls    hydraulic    power    and 

manufacturing  plant,   Anon.,    84  2, 

supplement,  xlix.  20220. 
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Hydraulic  power  plant  for  the  Miike 

mines,    Japan,     by    Henry    Davey, 

315,  lxxxix.  613,  614. 
Developments  at  Niagara,  by  Orrin  E. 

Dunlop,  297,  xlvi."  727. 
New   wheel   pit   of  the  Niagara    Power 

Company,  by  Orrin  E.  Dnnlop.  301. 

xxxv.  501. 
Development    and    extensions    of    the 

Niagara  power  system  up  to  date,  by 

J.  E.  Woodbridge.  11 3 .  January,  1900. 
Development    of    the    Niagara    power 

system,  by  J.  E.  Woodbridge,  466, 

cxli.  462. 
Practical    notes   on    water    power    for 

electrical  purposes,  by  F.  P.  Yorke, 

3  03,  xlvi.  436. 


c. — .1/  i-<rrlla  neous. 
Installation  of  water  lifts,  Anon.,  2  91, 

March  15,  1900. 
Recent      developments     in      hydraulic 

lifts.  Anon..  613.  v.  579,  619. 
Liquid  operated  machine  tools,  by  H. 

A.  Coombs,  126.   xxiii.  112. 
L'hydraulique  appliquee  a  l'indnstrie 

dn    fer   (hydraulics   applied    to    the 

iron   industry),    by   Jules   Francois, 

7  94,  Hi.  235. 
Recent     developments     of     hydraulic 

lifts,  by  C.  J.  Major,  613,  v.  752. 
High  hydrostatic  pressures  and  their 

application  to  compressing  liquids: 

a  new  form  of  pressure-gauge,  by  F. 

H.  Stillman,  133,  xxi.  439. 


9.  Other  Power  Generators. 


a. — General. 
Explosive     mixtures     at    atmospheric 

pressure,  Anon.,  609,  xiii.  248. 
Graphical     method     of     constructing 

entropy  temperature  diagram   of  a 

gas  or  oil-engine  from  its  indicator 

card,  by  Henry  T.  Eddy,  133,  xxi. 

275. 
Explosive  engine  and  its  usefulness  as 

a  prime  mover,  by  Gardner  D.  His- 

cox,  83  8,  xi.  195. 
Valves  of  internal-combustion  engines, 

by  James  D.  Roots,  315,  xc.  49. 

6. — Gas-engines. 
Emploi  dans  les  mines  non  grisouteuses 
de  moteurs  a  inflammation  interieure 
de  melanges  gazeux :  arrete  royal  du 
14  novembre  1899  (use  in  non-in- 
flammable mines  of  gas-engines), 
Anon.,  143,  v.  175. 

Delamare-Debouteville  and  Cockerill 
600  horsepower  gas-engine,  Anon., 
2  7  2,  lxxix.  1169. 
•Gas-driven  electric  -  power  plant, 
Harold  axle  works,  Pennsylvania, 
Anon.,  2  7  2,  Ixxx.  1075. 

Sargent  gas-engine  oiler,  Anon.,  2  7  9, 
v.  1133. 

Sampson  gas  and  oil-engine,  Anon., 
2  85,  xlii.  881. 

Moteurs  a  gaz  de  75  chevaux :  systeme 
Letombe  (75  horsepower  gas- 
engines).  Anon.,   293,  1900,   1391. 

Practical  considerations  involved  in 
the  generation  of  power  by  blast- 
furnace gas,  Anon..  297,  xlvii.  503, 
579. 

Trial  of  650  horsepower  gas-engine, 
Anon.,  315,  lxxxix.  G62;  317,  lxix. 
844. 

Blaxton  gas  and  oil-engine,  Anon., 
315,  lxxxix.  680. 

350  horsepower  gas-engine :  Crossley, 
Anon.,  315,  xc.  68. 


Gas  and  oil-engines  at  the  Paris  ex- 
hibition, Anon.,  315,  xc.  360,  406, 
487,  533. 

Gas-engine  of  250  horsepower  for 
Mond  gas,  Anon.,  315,  xc.  493  ;  317, 
lxx.  466. 

Trial  of  a  Crossley  engine.  Anon.,  317, 
lxx.  573. 

Gas-power  electric  plant  at  Clausthal, 
Anon.,  317,  lxx.  653. 

Blast-furnace  gas  for  gas-engines. 
Anon.,  3  27,  January  6,  1900. 

Gas-engines,  Anon.,  3  31,  iv.  143. 

Gas-power,  Anon.,  4  93,  lx.  597. 

Different  types  of  gas-motors  for  utili- 
zation of  blast-furnace  gases,  Anon.. 
493,  lxi.  1269. 

Tests  on  a  36  horsepower  Otto  gas- 
engine,  Anon.,  609,  xiii.  260. 

Raymond  gas-engine,  Anon.,  613,  v. 
57. 

Melvin-Otto  gas-engine,  Anon.,  613. 
v.  731. 

Self-starter  for  gas-engines,  Anon., 
613,  v.  840. 

Double-acting  gas-engine :  Compagnie 
Duplex,  Anon.,    613,   vi.   545. 

Witte  hoists :  the  convenience  of  gas- 
engines  in  places  difficult  of  access. 
Anon.,  625,  xx.  415. 

Gas  and  oil-engines,  Anon.,  7  5  9,  Feb- 
ruary, 1900. 

Westinghouse  gas-engines,  Anon., 
84  2,  supplement,  1.  20704. 

Cockerill  blast  -  furnace  gas  -  motor, 
Anon..  842,  supplement,  1.  20755. 

Ueber  die  zunehmende  anwendung 
von  grossen  gasmotoren  in  modern- 
en  kraftbetrieben  (use  of  gas-motors 
in  modern  works).  Anon.,  897,  xx. 
320,  382. 

Gas-engines  for  central  station  econ- 
omy, by  Alton  D.  Adams,  24  9,  xviii. 
54. 

Efficiencies  of  steam   and  gas-engines 
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-  for  generating  electric  power,  by 
Alton  D.  Adams,  6  25,  xx.  447. 

Development  of  the  gas-engine,  l>y 
Robert  S.  Ball,  24  9,  xix.  149. 

Gas-engines  as  motive  power  in  engin- 
eering works,  by  A.  R.  Bellamy, 
599,  1899,  109. 

Gas-engine  governing  and  economy, 
by  W.  H.  Booth,  12  6,  xxiii.  17. 

Use  of  blast-furnace  gas  for  power  pur- 
poses, by  W.  II.  Booth,  12  6,  xxiii. 
143. 

Westinghonse  gas-engines,  by  F.  E. 
Bradford,  169,  xviii.  481. 

Two-cycle  explosion  engines,  by  A.  H. 
Burnand,  7  61,  xxi.  537,  607. 

Use  of  gas-engines  in  connection  with 
electric-power  plants,  by  Philip 
Dawson,  317,  lxx.  169,  199,  244. 

Some  existing  gas-driven  power 
plants,  by  Philip  Dawson,  317,  lxx. 
287,  322,  399,  465,  526,  589,  654. 

Utilization  of  blast-furnace  gas  in 
engines,  by  Emil  Demenge,  2  7  2, 
lxxix.  750,  996. 

Les  moteurs  a  gaz,  a  petrole  et  a  air 
comprime  (gas,  petroleum  and  com- 
pressed-air motors),  by  Jules  Des- 
champs,  la  mecanique  a  I'exposition 
de  1900,  part  iv. 

Text-} >i ml-  on  gas,  oil  and  air-engines, 
by  Bryan  Donkin,  London. 

Motive  power  from  high-furnace  gases, 
by  Bryan  Donkin,  3  23,  xx.  422. 

lets  over  gasmotoren  en  Riche-gas  (gas 
and  gas-engines),  bv  J.  M.  Gritters 
Doublet,  541,  1900,  310. 

Modern  gas-engine,  by  James  Dunlop, 
613,  v.  662,  711,  747. 

Die  heutigen  gas  und  erdolmotoren 
und  ihre  bedeutung  fiir  die  industrie 
(gas  and  petroleum  motors),  by  Max 
Ensslin,  28  9,  ccexv.  234. 

Explosionmotoren  (gas-engines,  Paris 
exhibition),  by  Fr.  Freytag,  983, 
xliv.  1077,  1673. 

Heat  and  power  from  furnace  gases, 
by  F.  W.  Gordon,  3  23,  xx.  453. 

Premiere  machine  soufflante  actionnee 
par  les  gaz  de  hauts  fourneaux 
(blowing-engine  worked  by  blast- 
furnace gas),  by  A.  Greiner,  404, 
xxxvii.  39;  abs.  495,  lvii.  109. 

Rapport  sur  les  essais  effectues  les  20 
et  21  mars  1900  sur  un  moteur  a  gaz 
de  600  chevaux  du  systeme  Edouard 
Delamare-Deboutteville  et  Cockerill 
alimente  par  les  hauts-fourneaux  de 
la  Societe  Anonyme  John  Cockerill, 
a  Seraing  (trial  ,of  a  600  horsepower 
gas-engine),  by  H.  Hubert,  155,  xiii. 
104;   794,  1.  1*56. 

Utilisation  directe  des  gaz  de  hauts- 
fourneaux,  pour  la  production  de  la 
force   motrice   (utilization    of  blast- 


furnace gases  for  the  production  of 
motive-power),  by  H.  Hubert,  8  60, 
xiv.  appendix,  1416;  abs.  319,  lxx. 
41;  abs.  63  8,  lxx.  763. 

Gas-engine  fuels,  types  and  uses,  by  C. 
V.  Kerr,  24  9,  xviii.  425. 

Gas-engine  progress,  by  C.  V.  Kerr, 
331,  iv.  11;    648,  April,  1900. 

Power  generation :  comparative  cost 
by  the  steam-engine,  water-turbine 
and  gas-engine,  by  John  B.  C.  Ker- 
shaw, 198,  1900,  873;  abs.  3  03, 
xlvi.  56;   abs.  4  93,  lxi.  621. 

Elektrizitatswerke  mit  gasmaschinen- 
betrieb  (gas-engine  driving  for  elec- 
tric plants),  by  —  Krone,  9  83,  xliv. 
39;  abs.  4  6  6,  cxli.  375. 

Le  moteur  Diesel  (Diesel  motor),  by  C. 
Lambotte,  155,  xn.  251. 

Gas-engines  in  practice,  by  J.  D.  Lyon, 
510,  Ixxv.  429. 

Gas-engine  guarantees  technically 
considered,  by  William  T.  Magruder, 
12  6,  xxiii.  138. 

Gas-engine  hot-tube  as  an  ignition- 
timing  device,  by  Wm.  T.  Magruder, 
133,  xxi.  961. 

Gas-engine  guarantees,  by  W.  T. 
Magruder,  46  6,  cxli.  448. 

Les  moteurs  a  gaz  a  explosion  (motors 
using  explosive  gases),  by  L.  Mar- 
ehis,  100,  exxx.  705,  1246. 

Le  moteur  Diesel  (Diesel  motor),  by 
Em.  Masson,  143,  v.  143. 

De  l'emploi  du  gaz  de  hauts-fourneaux 
dans  les  moteurs  a  gaz  et  recherches 
sur  un  moteur  de  60  chevaux  (utili- 
zation of  blast-furnace  gas  for  gas- 
engines  and  experiments  on  a  motor 
of  60  horsepower),  by  E.  Meyer, 
translated  by  O.  Bailly,  794,  1.  184. 

Versuche  an  der  600  pferdigen  gicht- 
gasmaschine  mit  geblase :  system 
Delamare-Deboutville  und  Cockerill 
in  Seraing  (trial  of  GOO  horsepower 
gas-engine),  by  E.  Meyer,  89  7,  xx. 
721. 

Grosse  gasniaschinen  (large  gas 
engine),  by  E.  Meyer,  983,  xliv. 
297,  329;  abs.  3  23,  xix.  274. 

Verwendung  der  hochofengase  zum 
betrieb  von  gasniaschinen  auf  der 
Donnersmarckhiitte  und  Friedens- 
hiitte  (utilization  of  furnace  gases 
for  driving  gas-motors),  by  — 
Miiller  and  —  Werndl,  897,  xx. 
413;  abs.  3  23,  xix.  594. 

Ueber  die  zunehmende  anwendung 
von  grossen  gasmotoren  in  modern- 
en  kraftbetrieben  (increasing  use  of 
gas-engines'),  by  M.  Miinzel,  897, 
xx.  315;  983,  xliv.  401;  abs.  495, 
lviii.    382. 

Propulsion  of  gas-engines  by  means  of 
blast-furnace     gases,     with     special 
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reference  to  the  manufacture  of  cal- 
cium carbide,  by  —  Neumann,  315, 
xc.  372. 

Electrical  ignition  for  gas  and  gaso- 
line engines,  by  P.  P.  Nungesser, 
301,  xxxv.  510. 

Mot  curs  a  inflammation  interieure  do 
melanges  gazoux  :  conditions  d'em- 
ploi  dans  lcs  mines  a  grisou  ;  rapport 
de  la  commission  (report  of  a  com- 
mission regulating  the  use  of  gas- 
engines  in  Belgian  mines),  Official, 
143,  v.  167. 

Gas-engine  construction  :  practical  treat- 
ise describing  the  theory  anil  principles 
<if  the  action  of  gas-engines,  by  H.  V. 
A.  Parsell  and  A.  J.  Weed,  London. 

Gas-engine  experiments,  by  W.  W.  P. 
Pullen,  613,  vi.  4. 

tTse  of  blast-furnace  gases  in  gas- 
engines,  by  Joseph  W.  Richards, 
355,  cl.  415. 

(rcis-engine  handbook:  manual  of  useful 
information  for  the  designer  and 
engineer,  by  E.  W.  Roberts,  Cin- 
cinnati, Ohio. 

Gas-engine  economy,  by  E.  W.  Rob- 
erts, 838,  xi.  53. 

Efficiency  test  of  125  horsepower  gas- 
engine,  by  C.  H.  Robertson,  133, 
xxi.  396. 

Etat  actuel  de  la  question  des  moteurs 
a  gaz  de  haut-fourneau  (utilization 
of  blast-furnace  gas),  by  H.  Savage, 
794,  xlvii.  1;    abs.   481,  xviii.  575. 

Efficiency  of  steam  and  gas-engines,  by 
Ed.  C.  de  Segundo,  510,  lxxv.  863. 

Production  of  power  from  blast-fur- 
nace gases,  by  Andrew  Stewart, 
3  0  7,  August  17,  1900. 

Beitrage  zur  frage  der  kraftgasver- 
werthung  (1000  horsepower  gas- 
engine  for  blast-furnace  gas),  by  A. 
Wagener,  897,  xxi.  1080;  983,  xliv. 
1517;  abs.  272,  lxxx.  1045. 

Ottos  gasmotor  (gas-engine  plant),  by 
F.  Werndl,  8  9  7,  xx.  416;  abs.  4  95, 
lviii.  499. 

Om  masugnsgasens  motoriska  anvand- 
ning  (utilization  of  blast-furnace 
gas),  by  O.  E.  Westin,  505,  1900, 
369. 

Le  cycle  theorique  des  moteurs  a  gaz 
a  explosion  (theoretical  cycle  of  gas 
explosion  motors),  by  A.  Witz,  100, 
cxxx.  1118. 

Fuel  for  gas-motors,  by  Aime  Witz, 
303,  xlv.  934. 

C. — Hot-air  Engines. 

Text-bemk  on  gas,  oil  and  air  engines,  by 
Bryan  Donkin,  London. 

Warmeausnutzung  der  heissluft- 
turbinen  (utilization  of  heat  in  hot- 
air  turbine),  by  V.  Lorenc,  983, 
xliv.  252. 


d. — Oil-engines. 

Test  of  English  oil-engines,  Anon., 
128.  January   is,    1900. 

Dawson  oil-motor,  Anon.,  173,  April, 
1900. 

Oils  as  sources  of  energy  in  explosion 
engines,  Anon.,   i73,  April,   1900. 

Good  type  of  gasoline  hoist,  Anon., 
203.  vii.  184. 

Oil  -  engine  with  direct  -  connected 
generator.  Anon..  842,  lxxxii.  21. 

Sampson  gas  and  oil-engines,  Anon., 
285.  xlii.  881;  595,  1900,  290:  615, 
i.  211. 

Portable  oil-engine  search-light  plant, 
Anon.,  315,  Ixxxix.  426. 

Blaxton  gas  and  oil-engine,'  Anon., 
315,  Ixxxix.  680. 

Gas  and  oil-engines  at  the  Paris  ex- 
hibition, Anon.,  315,  xc.  360,  406, 
487,  533. 

Diesel  oil-engine.  Anon.,  317,  lxviii. 
5. 

Turgan-Foy  petroleum-spirit  motor, 
Anon.,  317,  Lxix.  167. 

Campbell  oil-engine,  Anon.,  317,  lxix. 
794;    613,  vi.  244. 

Experiments  on  the  Diesel  oil-engine, 
Anon.,  317,  lxx.  307. 

Improved     gasoline     hoist :     Weber, 
Anon.,  319,  lxix.  533;  625,  xx.  468. 

Oil-engines,  Anon.,  331,  iv.  134. 

Improvements  in  Daimler  motors, 
Anon.,  464,  xxviii.  117. 

Raymond  carburettor,  Anon.,  464, 
xxviii.  135. 

Daimler-Eldin  gasoline  motor,  Anon., 
613,  v.  240. 

Supplementary  vapour  engines,  Anon., 
613,  v.  542,  598. 

Kerosene  engine:  A.  Mietz,  Anon., 
6  25,  xxi.  176. 

Gas  and  oil-engines,  Anon.,  759,  Feb- 
ruary, 1900. 

Betrachtungen  fiber  die  verbesserung- 
en  des  viertakt-potroloummotors  in 
den  letzten  10  jahren,  unter  besond- 
erer  beriicksichtigung  des  petro- 
leummotors  von  Dopp  (improve- 
ments in  petroleum-engines  during 
the  last  ten  years).  Anon.,  983,  xliv. 
750;  abs.  466,  exxxix.  402. 

Gasoline  motors  for  automobiles,  by 
George  Kellog  Barrett,  84  2,  sup- 
plement, xlix.  20193. 

L'air  carbure  et  ses  applications 
(hydrocarbon  gases  as  motive 
power),  by  J.  Costa,  881,  xxvii. 
207. 

Les  moteurs  a  gaz.  a  petrole  et  a  air 
comprime  (gas,  petroleum  and  com- 
pressed air  motors),  by  Jules  Des- 
champs,  la  mecanique  a  Vexjposition 
de  1900,  part  iv. 

Text-betolc  on  gas,  oil  and  air-engines, 
by  Bryan  Donkin,  London. 
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Dopp  petroleum  motor,  by  —  Dopp, 
♦  6  6,  cxl.  319. 

Die  heutigen  gas  und  erdolmotoren 
und  ihre  bedeutung  fur  die  indus- 
t lie  (gas  and  petroleum  motors),  by 
Max  Ensslin,  2  8  9,  ccexv.  234. 

Leistungsversuehe  an  fahrzeug- 
lienzinmotoren  (experiment  on  the 
performance  of  a  benzine  motor), 
by  H.  Giildner,  983,  xliv.  1320,  1728. 

Oil-engines  for  pump-motors  under- 
ground, by  G.  L.  Kerr,  27  2,  lxxviii. 
638;  abs.  466,  exxxix.  396. 

Armstrong  oil-engine,  by  L.  J.  Kettle, 
4  64,  xxviii.  102. 

Versuehe  am  Banki-motor  (Banki 
motor),  by  E.  Meyer,  983,  xliv. 
1056;  abs.  3  23,  xx.  115. 


Electrical  ignition  for  gas  and  gaso- 
line engines,  by  P.  P.  Nungesser, 
3  01,  xxxv.  510. 

Moteurs  a  inflammation  interieure  de 
melanges  gazeuz:  conditions  d'em- 
j)li>i  dans  lee  mines  a  grisou  ;  rapport 
de  la  commission  (report  of  a  com- 
mission regulating  the  use  of  gas- 
engines  in  Belgian  mines),  Official, 
143,  v.  167. 

Gasoline  engine,  by  H.  S.  Pell,  2  3  6, 
March,  1900. 

e. —  Windmills. 

Power  and  efficiency  of  windmills,  by 
E.  C.  Murphy,  528,  report  of  the 
Irrigation  Board,  1895-6,  146. 


10.  Miscellaneous  Machinery  and  Tools. 


4|  feet  semi-universal  radial  drill, 
Anon.,  12  6,  xxiii.  5. 

Electrically  driven,  hand-feed,  univer- 
sal cutter  and  reamer  grinder, 
Anon.,  126,  xxiii.  470. 

Arnold  magnetic  clutch,  Anon.,  3  01, 
xxxv.   185. 

Duplex  triple-geared  lathe,  Anon., 
315,  lxxxix.  426. 

Whitelaw  pneumatic  drill.  Anon., 
315,  xc.  446. 

Hendy-Norton  metric  lathe,  Anon., 
317,  lxix.  612. 

Eice  gear-cutting  machine,  Anon., 
317,  lxx.  499. 

Special  lathes  at  Paris  exhibition, 
Anon.,  317,  lxx.  622. 

Steam  and  other  power-hammers, 
Anon.,  331,  iv.  149. 

Metal-working  machinery,  Anon., 
331,  iv.  177. 

Miscellaneous  machinery  and  ap- 
pliances, Anon.,  331,  iv.  199. 

Universal  portable  drilling  machine. 
Anon.,  493,  lxi.  992. 

Radial  drilling  and  tapping  machine : 
Smith  and  Coventry,  Anon.,  613,  vi. 
666. 

Manufacture  of  bolts  and  nuts,  Anon., 
7  61,  xxi.  570. 

Powerful  pneumatic  forging  machine, 
Anon.,  7  7  6,  February  24,  1900. 

Langhein  boring  and  tapping  machine. 
Anon.,  842,  supplement,  xlix. 
20374. 

Weltausstellung  in  Paris  1900  (machin- 
ery), Anon.,   983,  xliv.  465. 

Inertia-valve  percussive  tool,  by  Ches- 
ter B.  Albree,  493,  lxi.  74. 

Machine  tools,  by  Ewart  C.  Amos, 
88  5,  1899,  51. 

Engineers'  and  machine  tools,  by  A. 
R.  Bellamy,  5  9  9,  1899,  237. 

Betrachtungen    iiber    die     maschineri 


und  den  maschinenbau  (notes  on 
machine  design),  by  Ernst  Brauer, 
983,  xliv.  112. 

Bromilow  magnetic  separator  for 
workshops,  by  P.  Chevillard,  4  66, 
cxli.  443. 

Small  screw  gauge,  report  of  com- 
mittee, 19  8,  1900,  436. 

Abrasive  efficiency  of  corundum,  by 
W.  H.  Emerson,  12  2,  xxix.  230. 

Notes  on  the  construction  [by  G.  F. 
Labram]  of  Long  Cecil,  a  41  inch 
rifled  breech-loading  gun,  in  Kim- 
berley,  during  the  siege,  1899-1900, 
by  Edward  Goffe,  4  7  7,  1900,  359. 

British  milling  machines,  by  Alfred 
Herbert,  249,  xviii.  323. 

S.  J.  Standard  metric  thread  in  con- 
tinental Europe,  by  Henry  Hess, 
12  6,  xxiii.  422. 

Machine  tools  at  the  Paris  exhibi- 
tion, by  Joseph  Horner,  249,  xix. 
108. 

Foreign  machine  tools  at  the  Paris  ex- 
hibition, by  Joseph  Horner,  3  23, 
xix.  65. 

Neuere  bohrmaschinen  und  hilfs- 
werkzeuge  zum  boh  r  en  (boring 
machines),  by  Th.  Pregel,  2  8  9, 
ccexv.  141,  154. 

Improvements  in  the  Longworth 
power-hammer,  by  Ernest  Samuel- 
son,  47  7,  1900,  99. 

Machine  tools  in  the  mechanic  arts,  by 
Coleman  Sellers,  249,  xviii.  207. 

Design  and  construction  of  machine 
tools,  by  Thomas  R.  Shaw,  613, 
vi.  113,  220,  256,  436,  508,  581,  655, 
868. 

Milling  machines,  by  W.  E.  Willis, 
615,  i.  100,  152. 

Tools  for  interchangeable  work,  by 
Joseph  V.  Woodworth,  12  6.  xxiii. 
888,  909,  922, 
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XV.     ELECTRICAL  INVESTIGATIONS. 


1.  Gexeral. 


Electric  shock :  method  of  resuscita- 
tion.  Anon.,    272.   lxxx.   217. 

Deaths  from  electric  shock.  Anon., 
297.  xlvii.  733. 

Electrification  of  the  atmosphere. 
Anon.,  317,  lxix.  1. 

Volta  contact  force,  Anon..  317.  Ixix. 
723. 

Electric  shock  from  steam-pipes, 
Anon.,  317,  Ixx.  309. 

Graphical  treatment  of  the  effect  of 
magnetic  leakage  on  transformer 
regulation,  by  F.  G.  Baum,  3  01. 
xxxv.  63. 

Friction  losses  in  dynamos,  by  G.  Dett- 
raar,  169.  xvii.  43;  466,  exxxix. 
484. 

Analysis  of  dynamo  losses,  by  G.  Dett- 
mar,  4  6  6,  exxxix.  458. 

Direct-current  arc.  by  W.  Duddell. 
317,  lxx.  799,  848. 

Calculation  of  drop  in  constant  cur- 
rent circuits.  Ohms  law.  by  Albert 
F.  Ganz,  903.  xvii.  403. 

Application  elementaire  de  la  methode 
graphique  a  l'etude  du  couplage  de 


deux  alternateurs  (elementary  ap- 
plication of  the  graphic  method  to 
the  study  of  the  coupling  of  two 
alternators),  by  Saturnin  Hanappe. 
870.  ix.  332. 

Friction  losses  in  dynamos,  by  Alfred 
Hay.  297.  xlvi.  128. 

Production  of  asymmetrical  alternat- 
ing currents  by  means  of  electro- 
lytic polarization,  by  W.  L.  Hild- 
burgh,  3  01,  xxxv.  549. 

Autoinduccion  en  las  lineas  aereas  de 
corrientes  alternas  (self-induction  in 
aerial  lines  of  alternate-currents), 
by  Jose  Maria  de  Madariaga.  786, 
li.  29,  41.  54,  82. 

Mutual  induction  of  coaxical  helices, 
by  Lord  Rayleigh.  198.   1899.  241. 

Over-compounding  dynamos,  by  E.  K. 
Scott,  4  6  6,  cxl.  377. 

Problem  of  increasing  human  energy, 
etc.,  illustrated  by  the  writer's  elec- 
trical experiments,  by  Nikola  Tesla, 
2  51,  lx.  175. 

Alternate-current  frequencies,  by  J. 
Zenneck.  4  6  6,  exxxix.  467. 


2.  Instruments. 


Experiments  for  improving  the  con- 
struction of  practical  standards  for 
use  in  electrical  measurements. 
Anon.,  19  8,  1899,  240. 

Duddell  oscillograph,  Anon..  317, 
Lxix.  582. 

Direct  reading  ohmmeter,  Anon..  613. 
v.  262. 

Errors  in  electrical  measuring  instru- 
ments, Anon.,  613.  v.  352. 

-Piimington's  maximum  demand  indica- 
tor, Anon.,  613.  v.  641. 

Electrical  measurement  of  work  and 
energy,  by  G.  L.  Addenbrooke.  3  23. 
xix.  567. 

Combination  integrating  Wattmeter 
and  maximum  demand  indicator,  by 


T.  Barker,  3  03,  xlv.  862;  3  3  5,  xiv. 
279. 

Proposed  system  of  electrical  units,  by 
Reginald  A.  Fessenden,  3  01,  xxxv. 
282. 

Otto  Wolf  standard  resistances  in 
electrical  measurement,  by  Wallace 
M.  Hill,  903,  xvii.  425. 

Faradmeter,  by  M.  I.  Pupin,  613 .  v.  497. 

Electrical  measuring  instruments,  by 
J.  Franklin  Stevens,  355,  cl.  44. 

Facilities  afforded  by  the  office  of 
standard  weights  and  measures  for 
the  verification  of  electrical  stand- 
ards and  electrical  measuring  ap- 
paratus, by  Frank  A.  Wolff,  jun.. 
84  2.  supplement,  xlix.  20304. 


XVI.  — NAVIGATION. 
1.  Genebax. 


Development  in  inland  canals.  Anon., 

613,  vi.  905. 
Report  upon  the  seventh   international 

congress  of  navigation  held  at  Brus- 

sels,   July,    189S,    by   Elmer   L.   Cor- 

thell,  Washington. 


Iron-ore :  from  mine  to  furnace,  by 
Waldon  Fawcett,  319.  lxix.  77.  107. 

River  gauging,  by  Stuart  Murray. 
957.  iv.  21. 

River  hydraulics,  by  James  A.  Seddon. 
131.  xliii.  179. 
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2.  Banks  op  Canals,  Rivers,  Seas,   etc. 


Protecting  banks  against  river  cur- 
rents. Anon.,  776,  March  17,  1900. 

Machine  for  operating  a  pile  driver  by 
means  of  the  current  of  a  river, 
Anon.,  8* 2, supplement,  xlix.  20307. 

Utilization  of  tidal  and  wave  action 
for  the  protection  of  foreshores,  by 
l;.  Gr.  Allanson-Winn,  343,  iii.  267. 

Foreshore  protection,  with  special 
reference  to  the  case  of  grovning,  by 
R.  G.  Allanson-Winn,  885,  1899, 
133. 

Sea  and  river  walls,  by  G.  Wesley 
Deakin,  57  2,  xxi.  154. 

Notes  on  pile  driving,  by  James  C. 
Haugh,  159,  xxv.  135. 

Reaction  breakwater  as  applied  to  the 
improvement  of  ocean  bars,  by 
Lewis  M.  Haupt,  131,  xlii.  485. 

Reaction  breakwater  as  proposed  for 
the  opening  of  the  south-west  pass 
of  the  Mississippi  river,  by  Lewis  M. 
Haupt.  3  55,  el.  1. 

Mededeelingen      over      storthellingen 


(canal  dams),  by  J.  Homan  van  der 
Heide,  541,  1900,  218. 

Ufersehutz  bei  wildwassern  (protec- 
tion of  the  banks  of  wild  streams), 
by  A.  Lcrnet,  981,  February  9,  1900. 

Piles  and  pile  driving,  by  H.  Cart- 
wright  Reid,  47  5,  ix.  129. 

Pile-driving  machines, by  F.J.  Rowan, 
473,  xliii.  107. 

Water-jet  [pile-sinking]  as  an  aid  to 
engineering  construction,  by  L.  Y. 
Schermerhorn,  33  3,  xvii.  207. 

Flussverabauung  nach  dem  pfahlbau- 
system  (stream-regulation  by  the 
use  of  piling),  by  A.  Schindler,  836, 
xxxv.  4;  abs.  466,  cxli.  372. 

Barrages  a  encombrenient  et  barrage 
en  lit  evase  sans  encombrenient  (ob- 
struction barriers  and  wide  river- 
beds without  obstruction),  by  L.  L. 
Vauthier,  146,  1900,  iii.  207. 

Monier  plates  applied  to  the  construc- 
tion of  quay  walls,  by  —  Wattmann, 
466,  cxl.  311. 


3.  Locks,   etc. 


Appareils  de  manoeuvre  electriques  de 
l'ecluse  d'Ymuiden  (electrical  ap- 
paratus for  working  Ymuiden  lock), 
Anon.,  14  9,  lvri.  307. 

Devizes  lock,  Kennet  and  Avon  canal, 
Anon.,  315,  xc.  550. 

Hotopp  syphon  locks  on  the  Elbe- 
Trave  canal.  Anon.,  317,  lxix.  571. 

Lift-lock  near  Henriclienburg,  Ger- 
many, Anon.,  3  27,  January  13, 
1900. 

Pneumatic  canal  locks,  Anon.,  343. 
ii.  597. 

Sluices  of  the  Betwa  canal :  head  and 
weir,  Anon.,  462,  xxvii.  108. 

Dutton  pneumatic  lock  for  canals, 
Anon.,  462,  xxviii.  66. 

Henriclienburg  ship-elevator  on  the 
Dortmund-Ems  canal,  Anon.,  615, 
i.  134. 

Proposed  pneumatic  balance  locks  for 
the  Erie  canal,  Anon.,  842,  lxxxii. 
74. 

Calcul  de  resistance  d'une  carcasse  de 
porte  d'ecluse  (resistance  of  shell 
of  a  lock-gate),  by  Gustave  Cadart, 
14  6,  1900,  iii.  267. 

Mededeelingen,  aangaande  de  elec- 
trische  bewegingswerktuigen  der 
nieuwe  schutsluis  te  Ijmuiden  (elec- 
tric apparatus  at  Yniuiden  lock),  by 
F.  C.  Dufour,  543,  1899-1900,  20. 

Dutton  pneumatic   balance   locks    for 


canals,    by    Chauncey    N.    Dutton, 

3  65,  cxlix.  241. 

Progres  des  applications  de  la  meean- 
ique  a  1  installation  des  canaux 
(mechanical  appliances  for  feeding 
canals),  by  —  Galliot,  —  Hutton 
and  —  Schulte,  14  9,  lvii.  1202. 

Das  schiffshebewerk  bei  Henriclien- 
burg (ship-lift  at  Henriclienburg), 
by  B.  Gerdau,  983,  xliii.  946;  abs. 

4  6  6,   exxxix.  392. 

Le  canal  de  l'Elbe  a  la  Trave :  rem-, 
plissage  et  vidange  des  ecluses  par 
siphons :  manoeuvre  des  portes  par 
Fair  comprime  (filling  and  emptying 
locks  by  siphons  and  working  doors 
by  compressed  air),  by  G.  Henry, 
404,  xxxvii.  421. 

Electriscli  bewogen  sluis  te  Sault  Ste 
Marie  (electric-operated  sluice  at 
Sault  Ste  Marie),  by  J.  F.  Hulswit, 
541,  1900,  401. 

Nouveau  systeme  de  fermeture  des 
ecluses  a  grande  chute  du  canal  de 
Roanne  a  Digoin  (new  system  of 
closing  canal  locks),  by  —  Mazoyer, 
14  6,  1900,  ii.  258. 

Note  sur  un  moyen  d'obtenir  l'etan- 
cheite  des  poteaux-tourillons  des 
portes  d'ecluses  (prevention  of  leak- 
age in  lock-gate  heel-posts),  bv  Paul 
Meunier,  146,  1900,  i.  402^  abs. 
4  66,  cxliii.  361. 
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4.  Haulage. 


Electric  propulsion  on  canals.  Anon., 
303.   xlvi.   160. 

Rope-haulage  plant  and  floating  land- 
ing stage.  Kamyachen,  Volga,  Rus- 
sia. Anon.,  493.  lxi.  783. 

Electric    traction    for    canals,    A 

7  61,  xxii.  441. 

Nouvclles  experiences  dc  traction 
electrique  des  bateaux  sur  Le  canal 


de  Finow,  Allcmagne  (electric  trac- 
tion), by  E.  (Jhenu  and  A.  Lambin. 
149,  Ivii.  415. 

La  traction  electrique  sur  les  cananx 
(electric  traction  on  canals),  by 
Haoui  Dubreuilj  792,  xxi.  1;  abs. 
3  31,  iii.  49. 

Electric  traction  for  canals,  by  R. 
Guenther,  613,  vi.  548. 


5.  Canals  and  Rivers. 


a. — General. 
It. — Great  Britain. 

Railway  and  canal  traffic  act,  1888: 
returns  math  to  the  Hoard  of  Trade 
in  pursuanct  of  section  89,  sub-sectiov 
2,  in  respect  of  the  canals  and  naviga- 
tion* in  tht  United  Kingdom,  1898 
and  1S99,  London. 

Supply  of  water  from  the  Thames  to 
the  Regents  canal  by  pumps  and 
pipe  lines,  by  H.  M.  H.  Collier, 
57  2,  xxi.  78. 

Norfolk  waterways:  guid<  to  the  navig- 
able waterways  of  the  Norfolk  Broad 
district,  by  H.  R.  de  Salis,  London. 

c. — Europe. 
Belgium. 

L'exploitation  des  voies  navigables  de 
la  Belgiquc  (navigable  ways),  by  A. 
Debeil,  149,  lvii.  319. 

Etude  sur  la  correlation  entre  la  con- 
figuration du  lit  et  la  profondeur  du 
chenal  dans  l'Escaut  maritime  (re- 
lation between  the  configuration  of 
the  river-bed  and  the  depth  of  the 
channel  in  the  Lower  Schelde,  Bel- 
gium), by  —  Fargue.  146,  1900,  i. 
106;  abs.  4  6  6,  cxliii.  357. 
.Note  relative  a  quelques  experiences 
faites  sur  les  terrains  de  la  tranchee 
du  bief  de  partage  du  canal  de  la 
Lys  a  l'Yperlee  (Lys  canal),  by  E. 
Froidure,  14  9,  lvii.  245. 

France. 

Les  nouveaux  projets  de  canaux  pour 

desservir    la     region     bouillere     du 

Nord  (canal  projects  in  the  Nord), 

Anon.,  293,  1900,  597. 
Canal  de  la  Marne  a  la  Saone  (Maine 

and  Saone  canal),  by  Gustav  Cadart, 

14  6,  1899,  iv.  1. 
L'achevement  du  canal  de  la  Marne  a 

la  Saone  (Marne-Saone  canal),  by  G. 

Leugny,  792,  xxi.  342. 
Transformation  du  canal  lateral  a  la 

Loire  (Loire  canal),   by  E.   Rouyer, 

4  04,  xxx vi.  161. 


G(  rmany. 

Trafic  du  canal  de  Dortmund  a  l'Ems 
(Dortmund-Ems  canal  traffic),  Anon.. 
14  9,  lvii.  58. 

Rhine  and  Elbe  canal,  Anon.,  317. 
lxix.  804;  4  66,  exxxix.  390;  493. 
lx.  252. 

Le  navigation  interieure  de  l'Alle- 
magne  ^interior  navigation  of  Ger- 
many), Anon.,  652,  July  14,  1900. 

Elbe  -  Trave  -  kanalen  (Elbe  -  Trave 
canal),  Anon.,  922,  xviii.  380;  983. 
xliv.  753;  abs.  3  23,  xix.  914;  abs. 
4  66,  cxliii.  359. 

Le  developpement  de  la  navigation  in- 
terieure en  Allemagne  (development 
of  inland  navigation1),  by  P.  Crepy, 
7  9  2,  xxi.  159. 

Lighting  of  the  Kaiser  Wilhelm  canal, 
by  —  Fiilscher,  466,  cxl.  312. 

Der  Dortmund-Ems-kanal  und  seine 
betriebseinrichtungen  (Dortmund- 
Ems  canal  and  its  working  arrange- 
ments),  by  E.   Meinhard,   177,    lix. 

145,  171. 

Der  Elbe-Trave-kanal  und  seine  be- 
triebseinrichtungen (Elbe  -  Trave 
canal  and  its  working  arrange- 
ments), by  E.  Meinhard,  17  7,  lix. 
403. 

Canalisation  of  the  Fulda  from  Cassel 
to  Miinden,  by  —  Twiehaus  and  — 
Volkmann,  46  6,  cxl.  307. 

Russia. 

Le  Memel,  le  Pregel  et  la  Vistule,  leur 
bassins  hydrographiques  et  leurs 
principaux  affluents  (Memel,  Pregel 
and  Vistula  rivers,  their  hydro- 
graphic  basins  and  principal  tribu- 
taries), Anon.,  149,  lvii.  1205. 

Waterway  between  the  Baltic  and 
Black  sea,  Anon.,  348,  No.  529. 

De  la  mer  Baltique  a  la  mer  Cas- 
pienne :  une  voie  de  navigation  de 
4,000  kilometres  (Baltic-Caspian 
canal),  by — Fontaine   and — Suquet, 

146,  1900,    i.    118;    abs.    323,    xx. 
112. 

Waterways  of  Russia,  by  C.  H.  Mober- 
ly.  317,  lxviii.  73;  lxix.  275,  341. 
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Switzerland. 
Canal  from  Lake  Thun  to  [nterlaken, 

by   F.  Allemann.  466,  cxli.  372. 

(I. — Asia. 

China. 

De  verbetering  van  de  Woosung  of 
Whangpu-rivier :       den       waterweg 

van  Shanghai  naar  zee  (improve- 
ment of  the  fairway  in  the  Wusung 
and  Wangpu  rivers  from  Shanghai 
to  the  sea),  by  J.  de  Bijke  and  II. 
Wortman,   544,   1899-1900.  23. 

Problems  of  Chinese  river  improve- 
ment, by  William  Starling,  3  23,  xx. 
373. 

India. 

Improvement  of  the  Hooghly,  Anon., 
4  6  2,  xxvii.  278. 

Hoogli  river :  proposed  deep  water 
approach  to  Calcutta,  by  Lindon  W. 
Bates,  9  71,  v.  399. 

River  training  works  in  the  Punjab, 
by  R.  C.  Farrell,  462,  xxviii.  75, 
189. 

e. — Africa. 

Short  history  of  the  engineering 
works  of  the  Suez  canal,  by  C.  Hart- 
ley, 466,  cxli.  157. 

f. — America. 
Canada. 

Canals  and  our  metallurgical  industry. 

Anon.,  2  45,  xix.  62. 
Canals   of   Canada,    by    Arthur   Weir, 

23  8,  January,  1900. 

Central  America. 

Central  American  ship  canals.  Anon., 
315,  xc.  405,  509,  560,  605,  627. 

Panama  canal,  Anon.,  315,  xc.  455. 

Ship  canals  across  the  American  Isth- 
mus, Anon.,  3  2  7,  April  28,  1900. 

Comparison  of  the  Isthmian  canal  pro- 
jects, by  George  A.  Burt,  3  23,  xix. 
19. 

Le  canal  de  Panama :  historique 
etude  et  discussion  du  projet  de  la 
nouvelle  compagnie  (Panama  canal). 
by  A.  Dumas,  404,  xxxvi.  367,  389, 
401,  416. 

Shrinkage  of  Lake  Nicaragua :  ques- 
tion of  the  permanency  of  jjroposed 
Nicaragua  canal,  by  A.  Heilprin, 
842,  supplement,  xlix.  20397. 

American  isthmian  canal,  by  John 
Geo.  Leigh,  3  43,  iii.  659. 

Concerning  the  actual  condition  of  the 
Panama  canal,  by  Charles  Paine, 
3  23,  xviii.  681. 

Sea-level  canal  across  the  isthmus  of 
San  Bias,  by  Win.  W.  Redfield,  159, 
xxiv.  327. 

De  doorgraving  der  landengte  tuss- 
chen  Noord  en  Znid-Amerika  en  de 


jongste   Panama-plannen  (the   Pan- 
ama canal),  by  G.  E.  Y.  I.,  van  Zuij- 

len.     543,     1898-99,    ISO;     abs.     466, 
exxxix.  393. 

United  States  of  America. 

New  York  and  its  canals.  Anon.,  315, 
Ixxxix.  176;   3  27,  February  3,  1900. 

American  railroads  and  canals.  An  on., 
317,  lxix.  227. 

Plans  for  regulating  works  for  ^  on- 
trolling  the  level  of  Lake  Eric, 
Anon.,  325.  March  22,  1900. 

rust  ructions  for  surveying  New  York 
state  canals.  Anon.,  3  27,  June  16, 
1900. 

Government  surveys  on  the  Ohio 
river,  Anon..  327,  June  30,  1900. 

Opening  of  the  Chicago  drainage 
canal,  Anon.,  345,  January  6,  1900. 

Chicago  drainage  canal,  Anon.,  3  45, 
February  17,  1900;    842,  lxxxii.  99. 

Regulation  of  the  Great  Lakes,  Anon., 
4  6  6,  cxli.  371. 

Pollution  of  streams,  with  special 
reference  to  the  Chicago  drainage 
canal,  by  B.  H.  Colby,  159,  xxiv.  137- 

Our  railroads  and  our  canals:  U.S.A., 
by  George  H.  Daniels,  7  76,  Feb- 
ruary 24,  1900. 

Notes  on  tin  engineering  works  of  the 
Mississippi  river,  by  E.  F.  Dawson, 
Calcutta. 

Chicago  drainage  canal,  by  Edwin  O. 
Jordan,   7  84,  January,  1900. 

Improvement  of  a  portion  of  the  Jor- 
dan level  of  the  Erie  canal,  by 
William  B.  Landreth,  131,  xliii.  566. 

Chicago  main  drainage  canal,  by 
James  F.  Lewis,  243,  iii.  30. 

Canals  between  the  Great  Lakes  and 
New  York,  by  Joseph  Mayer,  13  0. 
xxvi.  972. 

Great  Lakes  and  New  York  waterway, 
by  E.  P.  North,  3  27,  February  17, 
1900. 

Survey  of  the  mouths  of  the  Yukon 
river,  Alaska,  by  G.  R.  Putnam, 
3  2  5,  June  7,  1900. 

Opening  of  the  Chicago  drainage 
canal,  by  Isham  Randolph,  3  25. 
January  11,  1900. 

New  York's  canal  problem,  by  William 
(-.  Raymond,  7  7  2,  March  2,  1900. 

Reservoirs  and  the  control  of  the 
lower  Mississippi,  by  James  A.  Sed- 
don,  9  71,  v.  259. 

New  inland  waterway  [Chicago  drain- 
age canal],  by  J.  A.  Stewart,  842, 
lxxxii.  105. 

River  and  harbor  of  Chicago,  by  R. 
B.  Wilcox,  971,  v.  499. 

DescrijDtion  of  the  opening  of  the  Chic- 
ago drainage  canal,  by  Geo.  M. 
Wisner.  971,  v.  8. 
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6.  Docks,  Harbours,  Ports,  etc. 


a. — General. 
Lesson   of   timber   dry    docks.    Anon., 

327.  January   133   1900. 
Reconstruction" of  a  dry  dock.  Anon., 

3  27.  January  20,  1900. 
Old  and  new  pumping  engines  of  dry 

dock   No.    1,   Brooklyn    Navy    Yanl, 

Anon.,  842,  lxxxii.  185. 
Sui  lea  precedes  de  fondation  des  murs 

de  quai  du  bassin   de  la   Pinede   a 

Marseille  (quay  walls  at  Marseilles), 

by  —  Batard-Razeliere,  881,  xxviii. 

Etude  sur  le  regime  de  la  maree  dans 
Us  estuaires  et  dans  les  fleuves 
(action  of  tides  iu  harbours),  by  — 
Bourdelles,  146,  1900,  iii.  5. 

Floating  dry  docks  in  America,  by 
Waldon  Fawcett,  648,  January, 
1900. 

Experiences  sur  1  alteration  des 
ciinents  amies  par  l'cau  de  mer 
(action  of  sea-water  on  armoured 
concrete),  by  —  Lidy,  146,  1899,  iv. 
229. 

Breakwaters,    by    B.    O.    Townshcnd, 

3  27,  March  17,  1900. 

Concrete  dock  construction  at  the 
South  works  of  the  Illinois  Steel 
Company,  bv  Victor  Windett,  9  71, 
iv.  133. 

b. — Docks,  Harbours,  Ports,  etc. 
Great  Britain. 

Dock     extensions,      Bristol     Channel. 

Anon.,  315,  xc.  586. 
Recent  growth  of  Barrv  docks.  Anon., 

4  93.  lxi.  989. 

Coal-shipping  resources  and  equip- 
ment of  Liverpool  docks.  Anon., 
4  93.    lxi.    1349. 

Harbour  works  at  Dover,  Anon.,  848, 
xxiii.  524. 

Folkestone  pier  extension  works, 
Anon.,  8  85,   1899,  162. 

South  Dock  at  Cardiff,  Anon.,  9  28, 
April  27,   1900. 

New  dock,  Dumballs  island,  Bristol 
Channel,  by  Sir  Benjamin  Baker, 
Sir  Wolfe  Barry  and  —  Hurtzig, 
285.  xliii.  1218." 

Dover     harbour     works,      by     J.     C. 

7.  Dredgers 

Newman's     silt     and     mud-removing 

scoop,  Anon.,  285.  xlii.  686. 
Hopper  dredger :   la  puissante,  Anon.. 

315,  xc.  230. 
Six-yards     dipper      dredge,      Bucyrus 

Company,  Anon.,  317,  Ixix.  595. 
Smulder's  excavators.  Anon..  317.  lxx. 

149. 
Measurement    of    dredged    materials. 

Anon.,  3  2  7,  January  6,  1900. 
New  hydraulic  dredge,  Anon.  ,3  43  ,ii.318. 


Coode  and  \V.  Matthews,  198,   1899, 

Europe. 

Le  port  de  Dunkerque  (Dunkerque), 
Anon.,  15  5,  xiii.  47;   7  94,  xlix.  47. 

( 'hauliers  et  ateliers  de  constructions 
maritinies  a  Dunkerque  (Dunkcr- 
que). Anon.,  155,  xiii.  60;  794, 
xlix.  60. 

Jetty  construction  at  Bilbao  and  Zee- 
brugge.  Anon.,  315,  xc.  434. 

Port  of  Antwerp :  proposed  extensive 
improvements  in  Scheldt  waterway, 
Anon.,  343,  ii.  661. 

Travaux  du  port  exterieur  de  Bilbao 
^Bilbao),  by  L.  Coiseau,  865,  1900, 
i.  31;   abs.  3  23,  xx.  111. 

Nantes-port  industriel  (Nantes),  by 
Alexis  Dufourny,  149,  lvii.  883. 

Les  installations  maritimes  du  port  de 
Gand  et  le  canal  de  Terneuzen  (port 
of  Ghent),  by  G.  Leugny,  79  2,  xxi. 
55. 

Notice  sur  les  chantiers  de  construc- 
tion des  ports  de  Bruges  (new  har- 
bour works  at  Bruges),  by  J. 
Nyssens-Hart,  155,  xiii.  30;  794, 
xlix.  30. 

Appointement  de  Pauillac,  Gironde 
(deep-water  pier  at  Pauillac),  by  — 
Talansier,  404,  xxxvi.  1,  17,  33;  abs. 
149,    lvii.   271;    abs.    466,   cxl.   307. 

Note  sur  l'execution  des  travaux  des 
nouvellee  installations  maritimes  du 
port  d'Ostend  (installations  at  Os- 
tend),  by  O.  Watrin,  155,  xiii.  1; 
794,  xlix.  1. 

Asia. 

New  maritime  works  at  Hongkong, 
Anon.,  315,  lxxxix.  559. 

Urga  docks,  Anon.,  315,  xc.  437. 

Madras  harbour,  Anon.,  462,  xxviii. 
178. 

Colombo  harbour  works,  by  L.  F. 
Vernon-Harcourt,  462,  xxviii.  156. 

Africa. 
Les      ports     Tunisiens     (harbours     of 
Tunis),    by    G.    Leugny,    792,    xxi. 
313,  457.  ' 

America. 

Australasia. 

and  Dredging. 

Drague  marine  a  godets  a  succion  et  a 

refoulement  (Smulder  bucket  and 
suction  harbour  dredge),  Anon., 
40  4,  xxxvii.  362. 

Excavateur  en  fouille  (Smulder 
bucket  excavator),  Anon.,  404, 
xxxvii.  414. 

Hydraulic  dredger  for  the  port  of  Cal- 
cutta: Armstrong  Whitworth  & 
Co.,  Anon.,  462,  xxvii.  403;  xxviii. 
76. 
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Removal    of    nicks    in    San    Francisco 

harbour,  Anon.,  63  2,  lxxx.  517. 
American    dredge    in     Russia,    Anon., 

938,    No.    647. 
Dredge  for  Calcutta,  Anon.,  938,  No. 

833. 
Practical  notes  on  sounding  in   bays 

and    estuaries,     by     Edwin    Sutton 

Cornish,  57  2,  xxi.  50. 
Dredges  on   the    Mississippi  river,   by 

Waldon  Fawcett,  84  2,  lxxxiii.  6. 
New     method     of     applying     cutting 

machinery    to    suction    dredges,    by 


George  Higgins,  7  61,  xxii.  490, 
538. 

Saug-  und  druckbagger,  neuer  kon- 
struktion  (improved  suction  and 
bucket  dredge),  by  —  Horn,  9  83, 
xliv.  217. 

Experiments  with  the  Kretz  water- 
flush  dredger,  by  —  Kretz,  4  66, 
exxxix.  394. 

Experiences  in  the  operation  and  re- 
pair of  the  hydraulic  dredges  on  the 
Mississippi  river,  by  F.  B.  Maltby, 
15  9,  xxiv.  299. 


8.  Loading  and  Discharging  Vessels. 


Shipping  facilities  of  the  Vancouver 
Coal  Company  at  Nanaimo,  Anon., 
203,  vii.  176. 

Temperley  transporting  plant  at  Sfax, 
Anon.,  297,  xlvii.  937;  317,  lxix. 
614,  778. 

Hydraulic  machinery  for  handling 
ore:  Hulet  unloader,  Anon.,  315, 
lxxxix.  330;   4  93,  lx.  840. 

Grue  pivotante  electrique  de  150 
tonnes  du  port  de  Bremerhaven 
(electric  radial  crane  of  150  tons), 
Anon.,  404,  xxxv.  209;  abs.  12  6, 
xxiii.  393. 

Coal  shipping  appliances  at  Kidde- 
pore,  Anon.,  4  6  2,  xxviii.  258. 

New  cranes  at  the  Bute  docks,  Anon., 
4  93,  lx.  598. 

McLean-Gibson  coal  loader,  Anoiir, 
493,  lxi.  619. 

Temperley  transporter  at  the  Viscaya 
works,  Bilbao,  Anon.,  493,  lxi.  727. 

American  anthracite  coal :  its  trans- 
port and  handling,  Anon.,  4  93,  lxi. 
1272. 

Grue  electrique  a  charpente  mobile 
construite  par  Mohr  et  Federhaff, 
Mannheim  (electric  travelling  crane 
with  movable  frame),  Anon.,  79  2, 
xxi.  361. 

Drehkran  von  150  tonnes  tragfahig- 
keit,  200  tons  probelast,  in  Bremer- 
haven (revolving  crane),  Anon., 
983,  xliii.  1481;  abs.  466,  cxl.  322. 

Leber  umlade-  und  transportvorrich- 
tungen  fur  erze  and  kohle  (Hunt 
transporter  for  coal  and  ore),  by  — 
Aumund,  89  7,  xx.  825;  abs.  272, 
lxxx.  475. 

Technische    hulfsmittel    zur   beforder- 


ung  und  lagerung  von  kohlen  und 
eisenerzen  (conveying  and  loading 
coal  and  iron-ore),  by  M.  Buhle, 
9  83,  xliv.  72,  117,  169,  509,  725. 

Les  embarcaderes  cantilever  de  la  cote 
Cantabre  (cantilever  wharf  on  Span- 
ish coast),  by  A.  Dory,  149,  lvii.  475. 

Hochbahnkrane  zum  umladen  und 
aufstapeln  von  massengutern  (over- 
head cranes  for  handling  material 
in  bulk),  by  H.  Ernst,  9  83,  xliv. 
123. 

Mechanical  ore-unloader,  by  Waldon 
Fawcett,  28  5,  xlii.  204. 

Cantilever  cranes,  by  Waldon  Faw- 
cett, 84  2,  lxxxii.  85. 

Dock  equipment  for  the  rapid  hand- 
ling of  coal  and  ore  on  the  great 
American  lakes,  by  Arthur  C.  John- 
ston, 159,  xxiv.  1;    613,  v.  588,  668. 

American  ore  dock  machinery,  by 
Arthur  C.  Johnston,  249,  xviii.  355. 

Automatic  manipulation  of  coal  and 
coke,  by  Gilbert  Little,  4  81,  xvii. 
117. 

Electric  cranes  in  German  harbours, 
by  Louis  J.  Magee,  249,  xviii.  267. 

Emptying  coal  boats,  by  Jenner  G. 
Marshall,  212,  lxxix.  462;  2  74, 
xvi.  109;   613,  v.  508. 

Problem  of  coaling  warships  at  sea, 
by  Spencer  Miller,  3  23,  xviii.  710. 

Apparatus  for  coaling  at  sea,  by 
Spencer  Miller,  7  61,  xxii.  152. 

Loading  and  transport  of  sea-borne 
coal,  by  F.  Seaton  Snowdon,  3  23, 
xx.  157. 

Twenty  years  progress  in  coal-carrying 
steamers,  by  J.  F.  Walliker,  493, 
lxi.  466. 


XVII.— SURFACE  TRANSPORT. 

1.  Roads. 


Roadside     dressing     machine:     Alex. 

Hogg,  Anon.,  315,  lxxxix.  677. 
Red-gum    wood    for    paving,    Anon., 

315,  xc.  466. 


Road  construction  in  New  Jersey, 
Anon.,  3  2  7,  March  24,  1900. 

Thickness  of  Macadam  material, 
Anon.,  84  2,  supplement,  1.  20529. 
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Tar-Macadam  pavement  in  Ontario, 
Anon.,  93  8,  No.  815. 

Manufacture  and  use  of  paving-bricks 
in  the  middle  west,  by  H.  Foster 
Bain,  621,  vii.  135. 

Management  of  roads,  by  George 
Joseph  Bell,  317,  lxix.  683. 

Construction  of  granite  block  pave- 
ments, by  Josiah  A.  Briggs,  6  60, 
September,  1900. 

Method  of  testing  road  metals,  by 
Win.  C.  Bullock,  842,  supplement, 
xlix.  20252. 

Nouvelle  methode  d'entretien  des 
routes  et  chemins  (maintaining 
roads),  by  —  Cuenot,  14  6.  1900,  iv.  6. 

Construction  of  standard  Medina 
block-stone  pavements,  by  E.  A. 
Fisher,  3  27,  September  15,  1900. 

Le  Soudan  et  la  Guinee:  note  sur  les 
communications  de  la  region  sud  du 
Soudan  et  de  la  Guinee  (connections 
of  the  region  south  of  the  Soudan 
and  of  Guinea),  by  H.  Hamct,  865, 
1900,  i.  277b. 

Lancashire  plateway  scheme,  by  A. 
Holt.  613,  v.  121. 

Action  of  water  on  asphalts,  by  Daniel 
D.  Jackson  and  George  C.  Whipple, 
3  25,  March  22,  1900;  3  27,  March 
17,  1900. 

Les  paves  artificiels  et  la  fabrication 
des  briques  au  moyen  du  schiste 
houiller  (artificial  pavements  and 
the  manufacture  of  bricks  from  col- 
liery-refuso),  by  Cyrille  Jansens, 
14  9.  lvii.  507. 

Construction  and  maintenance  of  brick 
pavements,  by  E.  A.  Kemmler,  6  60, 
September,  1900. 


Wheel  and  pack  transport  for  mines, 
by  C.  C.  Longridge,  315,  Ixxxix. 
247. 

Roads  for  mining  purposes,  by  C.  C. 
Longridge,  317,  lxx.  41. 

Action  of  water  on  asphalt  pavements, 
by  Daniel  B.  Luten,  3  25,  August 
16,  1900. 

Hot  walsen  van  nieuwe  grind-  en  steen- 
lagdeklagen  met  de  stoomwals 
(steam-roller),  by  A.  B.  Marinkelle, 
6  41,  1900,  17. 

Note  sur  l'amenagement  de  l'entretien 
des  routes  nationales  par  recharge- 
ments  cylindres  et  sur  les  resultats 
obtenus  dans  l'arrondissement  du 
sud  du  departement  des  Ardennes 
(maintenance  of  the  French  national 
highways),  by  —  Perrin,  146,  1900, 
i.  370. 

Asphalt  paving  tests,  by  F.  E.  Puffer. 
660,   May,  1900. 

Main  roads  of  Kent:  their  mainten- 
ance and  repair,  by  F.  W.  Ruck, 
285,  xliii.  6. 

Strut  pavements,  by  G.  W.  Tillson, 
London. 

Construction  of  asphalt  pavements, 
by  G.  W.  Tillson,  3  27,  September 
1,  1900. 

Road  washing  machines,  by  Th.  Weyl, 
4  66,  exxxix.  421. 

Improvement  of  our  roads,  by  A 
Moresby  White,   882,  xlviii.  505. 

Building  and  road  stones  of  Massa- 
chusetts, by  Charles  L.  Whittle, 
6  21,  vii.  637. 

Street  grades  and  cross-sections  in 
asphalt  and  cement,  by  Robert  P. 
Woods,  131,  xlii.  1. 


2.    BRIDGH8. 


Armoured  concrete  bridges,  Anon., 
211,  lxxviii.  327. 

Working  swing-bridges  by  electricity. 
Anon.,  315,  xc.  373. 

Footbridge  over  the  Spree,  near  Ber- 
lin, Anon.,   315,  xc.  374. 

Plate-girder  foot-bridge  at  Madison, 
New  Jersey,  Anon.,  315,  xc.  539. 

Widening  of  London  bridge,  Anon., 
315,  xc.  613. 

Arched  bridges  over  the  Rhine,  Anon., 
317,  lxix.  181,  349,  408,  545,  677, 
737. 

Steel  arch  foot-bridge  over  the  Seine 
at  Paris,  Anon.,  3  25,  August  30, 
1900. 

Light  highway  suspension  bridges. 
Anon.,   3  27,  February  3,   1900. 

Riverside  Drive  viaduct,  New  York, 
Anon.,  327,  August  25,  1900. 

Belleville  stone-arch  bridge,  Pitts- 
burg, Anon.,  343,  iii.  341. 


Passerelh  metallique  d'Oberschon- 
weide  sur  la  Spree,  pres  de  Berlin 
(metal  bridges  near  Berlin),  Anon., 
404,  xxxvi.  273. 

Pont  tournant  de  33  metres  d'ouver- 
ture  sur  le  Chicago  River,  a  Chicago 
(swing-bridge  of  33  metres  span), 
Anon.,  404,  xxxvii.  131. 

Moselbrucke  bei  Trarbach-Traben 
(bridge  ovor  the  Moselle  between 
Trarbach  and  Traben),  Anon.,  4  2  6, 
September  1  and  15,  1900. 

Low-level  concrete  bridge,  Queens- 
land, Anon.,  462,  xxviii.  396:  xxix. 
12. 

Competition  for  three  road-bridges 
over  the  Flonthal  in  Lausanne, 
Anon.,  4  6  6,  exxxix.  438. 

Verschuiving  en  neerlating  dor  brug 
te    Westervoort    (movement    of    the 
bridge  at  Westervoort),  Anon.,  541 
1900,  357. 
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Porry  bridge  at   Bizerta  lake,  Anuii., 

84  2,  supplement,  1.  20767. 
Murverk    og    stenbroer    (masonry    of 
bridges),    Anon.,    9  2  2,    xviii.    285, 
337,  351,  366,  437,  450,  461. 

Note  Bur  la  construction  du  pout 
Alexandre  III.  (Alexander  III. 
bridge),  by  —  Alby  and  —  Resal, 
146,  1900,  i.  232. 

Een  zwevende  brug  over  den  Rijn  voor 
Arnheim  (swing-bridge),  by  D.  P. 
van  Ameyden  van  Duym,  541,  1900, 
173. 

Die  drehbriicke  Neuhof  iiber  den  Rei- 
herstieg  bei  Hamburg  -  Neuhof 
(swing-bridge),  by  Carl  Bernhard, 
983,  xliv.  1415. 

Passerelle  en  beton  arme  reliant  le 
pavilion  de  Madagascar  au  Troe- 
adero  (bridge  of  armoured  concrete), 
by  Ch.  Dantin,  404,  xxxvii.  27. 

Passerelle  sur  la  Seine  entre  le  pont  de 
Jena  et  le  pont  de  l'Alma  (foot- 
bridge over  the  Seine),  by  Ch.  Dan- 
tin,  404,  xxxvii.  49. 

Steel-rope  suspension  bridges :  their 
construction  and  erection,  by  p]rnest 
G.  Davies,  285,  xliii.  396. 

Machinery  in  bridge  erection,  by 
Charles  Evan  Fowler,  249,  xvii. 
127. 

Die  stahlformguss-constructionen  der 
Alexanderbrucke  in  Paris  (cast-steel 
construction  of  the  Alexander  III. 
bridge),  by  —  Frahm,  89  7,  xx.  892, 
942. 

Alexandre  III.  bridge,  Paris,  by  J. 
Guenaire,  842,  lxxxii.  149. 

Road-bridge  over  the  southern  Elbe  at 
Harburg,  by  —  Marten  and  Sieg- 
mund  Miillcr,  4  6  6,  cxl.  305. 

Hundred  years  of  German  bridge 
building,  by  G.  C.  Mehrtens,  Berlin. 

Temporary  bridge  across  the  Mississ- 


ippi  river   at    St.    Paul,    Minnesota 
moving  of   three    I  Ml   feel    spans,    by 
A.   \Y.   .Minister,  159,  xxiv. 

Le  regime  du  Rhone  Alpestre  observe* 
au  pont  de  Collonges  pres  de  Saint- 
Maurice  (Collonges  bridge),  by  A. 
van  Muyden,  14  6,  1900,  iv.  249. 

Calcul  des  murs  de  sou  tenement  des 
terres  en  cas  de  surcharges  quelcon- 
ques  (retaining  walls  under  superin- 
cumbent loads),  by  S.  Pichault, 
865,  1899,  ii.  210;  abs.  466,  exxxix. 
448. 

Design  of  a  175  feet  counter-balance 
plate-girder  swing-bridge,  by  Albert 
Reich mann,  971,  iv.  481. 

Destruction  dun  pont  par  l'electricite 
(destruction  of  a  bridge  by  elec- 
tricity), by  Albert  Reynier,  792, 
xxi.  125. 

Reconstruction  and  widening  of  public 
road  bridges  under  railways,  by  E. 
R.  Roche,  466,  cxli.  242. 

Construction  of  a  175  feet  counter- 
balanced plate-girder  swing  bridge, 
by  W.  A.  Rogers,  3  71,  iv.  489. 

Swing-bridges  over  the  river  Weaver 
at  Northwich,  by  John  Arthur 
Saner,  4  66,  cxl.  72. 

Beschrijving  van  de  spanningmeters 
ten  dienste  van  het  braggenonder- 
zoek  hier  te  lande  (instruments  for 
bridge  testing),  by  J.  Schroeder  van 
der  Kolk,  5  41,  1900,  278. 

Designing  of  skew  connection  details 
for  roof  and  bridge  work,  by  C.  A. 
P.  Turner,  3  2  5,  February  15, 
1900. 

Comparative  cost  of  combination  and 
all-steel  highway  bridges,  by  H.  G. 
Tyrrel,  3  2  5,  August  23,  1900;  84  2, 
supplement,  1.  20581. 

Specifications  for  steel  bridges,  by  J. 
A.  L.  Waddell,  London. 


3.  Locomotive  Vehicles. 


a. — General. 

Independent  motor  to  utilize  brake 
energy:  Merrill  E.  Clark,  Anon., 
279,  iv.  615. 

Manufacture  of  electric  automobiles, 
Anon.,  301,  xxxv.  53. 

European  types  of  electric  auto- 
mobiles, Anon..  301,  xxxv.  207. 

Automobile  club:  1,000  miles  trial, 
Anon.,  315,  lxxxix.  428;  xc.  31; 
6  7  9,  vi.  43. 

Automobile  carriages  at  the  Paris  ex- 
hibition, Anon.,'  315,  xc.  54,  229, 
253. 

Heavy  motor-car  trials  in  Paris, 
Anon.,  315,  xc.  389. 

Weight  of  motor-wagons,  Anon.,  317, 
lxix.  355. 


Master       patent       for       automobiles. 

U.S.A.,  Anon.,  317,  lxx.  805. 
Automatic   brake   for   motors,   Anou., 

3  43,  iii.  182. 
Some  new  motor  vehicles,  Anon.,  4  64, 

xxviii.  21. 
Acetileno,   petroleo  y   gas   (acetylene, 

petroleum  and  gas  for  automobiles), 

Anon.,  786,  li.  224. 
Motor-wheel  for  vehicles,  Anon.,  842, 

lxxxii.  11. 
Motor     vehicles     for     heavy     traffic, 

Anon.,      842,      supplement,      xlix. 

20370. 
Die    motorwagen    und    ihre    motoren 

(motor-wagons    and    their    motors), 

Anon.,    983,    xliv.    13,   48,   84,   150, 

233,  277,  311. 
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Cooling  of  explosion  motors,  by  — 
Arqueinbourg  and  —  Grouvelle, 
43  4.  August  22.  1900. 

Tramways  et  automobiles  (tramways 
and  automobiles),  by  E.  Aucamus 
and  L.  Galine.  Paris. 

Die  gebrauchlichen  autonioliilsy- 
(ordinary  automobiles),  by  II.  Bach- 
289.  cccxv.   16,  27.  46,   80,  95, 
158,  165,  220,  239.  253,  287,  302,  533. 

Gasoline  motors  for  automobiles,  by 
George  Kellogg  Barrett,  648.  Feb- 
ruary, 1900. 

Motor  vehicle*  and  motors:  t/t>ir  de- 
sign, construction  ami  working,  by 
steam,  oil  and  electricity,  by  W. 
Worby  Beaumont,  London. 

Progress  in  automobile  construction, 
by  W.  Worby  Beaumont,  3  23, 
xviii.  523. 

Thousand-miles  automobile  trials,  by 
W.  Worby  Beaumont.  3  23,  xx.  81. 

Les  automobiles  a  petrole :  essai  de 
description  methodique  generale 
(petroleum  automobiles),  by  L. 
Bochet,  141,  xvii.  5. 

Automobile  imperfections,  by  W.  H. 
Booth,  12  6,  xxiii.  709. 

Economy  of  simple  or  compound 
engines  for  traction  work,  by  W.  H. 
Booth,  2C7,  xlvi.  1000. 

Compressed  air  versus  steam  for  motor 
vehicles,  by  Henrv  F.  Bryant.  43  4. 
January  31,  1900." 

Short  account  of  some  modern  steam- 
wagons,  bv  George  A.  Burls,  7  61, 
xxi.  40,  68*  83. 

Trolley  autornoteur  (automotor  trolley 
on  roads),  by  C.  Dantin.  404.  xxxvi. 
225. 

Automobile  vehicles,  by  Louis  Derr, 
15  9,  xxv.  1. 

Automobiles  at  the  Paris  exhibition, 
bv  G.  F.  Desjaques.  317,  Lxx.  488, 
521,  552,  618,  655,  637 

History  and  development  of  motor- 
cars.* bv  W.  Fletcher,  331.  ii.  201; 
iii.  16,  91,  137,  193,  258;  iv.  46. 

Concours  des  poids  lourds  de  1898  et  le 
deuxieme  concours  de  fiacres  auto- 
mobiles en  1899  (motor-car  competi- 
tions in  France),  by  G.  Forestier, 
86  5.  1899,  ii.  157;  abs.  4  6  6.  cxxxix. 
399. 

Notes  on  the  electro  auto-car  trial, 
bv  Mervyn  O.  Gorman,  303,  xlvi. 
162. 

Fahrzeugmotoren  fur  fliiesige  brenn- 
stoffe  (liquid-fuel  motors  for 
vehicles),  bv  E.  Guldner.  983.  xliv. 
525,  564,  797.  905,  950.  1008,  1046. 

Motors  for  electric  mobiles,  by  V.  M. 
Heldt,  3  01,  xxxv.  360. 

Resistance  of  road  vehicles  to  traction, 
by  H.  S.  Hele-Shaw.  198,  1900,  868. 


Road  locomotion,  by  H.  S.  Hele-Shaw. 

477.   L900,  185. 
Recent   l.nuo  miles  road  trials,  by  H. 

S.  Hele-Shaw.  47  7.  1900.  260. 
Horseless    vehicles,    automobiles,    motor 
- .  opt  rat'  •/  by  sf(  am .  hydrocarbon, 

electric   and    pneumatic    motors,    by 

Gardner  D.  Hiscox,  London. 
Tests  of  accumulators  for  automobiles, 

by  E.  Hospitalier,  613.  v.   104. 
Review  of  the  motor-car  industry,  past 

and  present,  by  Basil  H.  Joy  and  H. 

E.  Bush,  61 3. 'v.  731;  7  61,  xxi.  499. 
Design     of     automobiles,     by    M.     C. 

Krarup,  12  6.  xxiii.  6. 
Automobile      movement:       styles      of 

vehicles  required:  separate  tractors, 

by  M.  C.  Krarup,  12  6,  xxiii.  87. 
Manuel  theoriqm  it  pratique  de  Vauto- 

mobile  sur  rouU   (practical  and  theo- 
retical   manual   on   automobiles),   by 

Gerard  Lavergne,  Paris. 
La  traction  meeanique  et  les  voitures 

automobiles ( mechanical  traction  and 

automobile  carriages),   by  —  Leroux 

and  —  Revel.  315,  lxxxix.  675. 
Will   acetylene  be  the  coming  power 

for  motor  vehicles,  by  D.  N.  Long, 

43  4,  June  20,  1900. 
Automobiles,   by  T.   J.   Martin,   15  9, 

xxv.  17. 
Automobiles,  bv  Hiram  Percy  Maxim, 

29  9.  March  28,  1900. 
Heavy  motor  vehicles  for  road  service, 

by   Fred.    M.    Maynard,    3  23,    xix. 

733.  825. 
La  traction  a  air  comprime  (traction 

with  compressed  air),  by  M.  A.  Mon- 

merque.  790.  March,  1900. 
Heavy    motor    wagons    for    Liverpool 

traffic,  by  Arthur  Musker,  5  7  2,  xxi. 

34. 
Genesis  of  the  automobile,  by  A.  Neu- 

berger.  171,  October.  1900. 
Oil-engines       and       motor-cars,       by 

Anthony  G.  >iew,  315,  lxxxix.  29. 
Acetylene   and   its    adaptability   as   a 

motive  power  for  vehicles,  by  E.  C. 

Oliver,    43  4,   June    20,    1900;    84  2, 

supplement.   1.   20S09. 
Ideal  automobile,  by  William  Howard 

Paine,   648,  March,  1900. 
American  types   of  automobiles :    the 

design,  construction  and  control  of 

electric  motors,  by  F.  B.  Rae.  3  01, 

xxxv.  92.  427. 
Acetylene  and  alcohol  versus  gasoline 

as  fuels,  by  Isaiah  L.  Roberts.  84  2, 

supplement.   I.   20791. 
Petroleum   motor  vehicles,   by   James 

D.  Roots.  885.  1899,  95. 
Practical  automobile  of  the  future,  by 

E.  E.  Schwarzkopf,  171,  April,  1900. 
Power     consumption     and     operative 

costs  of  automobile  delivery-wagons. 
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by  Geo.  F.  Sever,   297,   xlvi.  688; 

2  99,   March  28,  1900;    8*2,  supple- 
ment, xlix.  20326. 
Liverpool  trials  of  motor  vehicles  for 

heavy  traffic,  1S99,  judges'  report,  by 

E.  Shrapnell  Smith,  Liverpool. 
Actual    working    costs   of   motors   for 

street   watering  and  dust   removal, 

by    E.    Shrapnell   Smith,    315,    xc. 

276;    761,  xxii.  316. 
Autocar    of    to-day    in    Europe    and 

America,    by   Henry   Sturmey,   173, 

April,    1900. 
Application  de  la  distribution  par  fils 

a  la  traction  electrique  sur  routes, 

systeme      Lombard-Geriu      (electric 

traction  on  roads),  by  N.  de  Tedesco, 

792,  xxi.  73;   abs.  323,  xix.  272. 
Steam  and  gas-engines  in  automobiles, 

by  R.  H.  Thurston,  43  4,  November 

7,  1900. 
Comparison    of    electrical    and    steam 

traction,   by  B.   H.   Thwaite,    3  23, 

xix.  415. 
Road     locomotives,     by     Leonard     J. 

Todd,  317,  lxix.  592. 
Improvements    in    motor    cycles    and 

vehicles  driven  by  petroleum  spirit 

or  oil-engines,   by  Dawson  Turner, 

812,  xv.  118. 
Ultimate  triumph  of  the  self-propelled 

vehicle,   by  W.   E.   Warrilow,    7  61, 

xxii.  558. 
Dished   wheels,    by    H.   E.    Wimperis, 

173,  February,  1900. 

b. —  Vehicles. 
Draulette   electromobile,   Anon.,   171, 

March,  1900. 
Aeseulapius  gasoline  cai-riage,  Anon., 

171,  April,  1900. 
Compressed  air  delivery-wagon,  Anon., 

2  7  9,  v.  900. 
Thornycroft     steam     tipping     wagon, 

Anon.,  315,  xc.  31. 
Capel  motor  carriage,  Anon.,  315,  xc. 

113. 
Wolseley  car,  Anon.,  315,  xc.  421. 
Nesseldorfer  automobiles,  Anon.,  317, 

lxx.  766,  831. 
Hub  motor-car,  Anon.,  331,  iv.  553. 
Small  motor-car  and  how  to  build  it, 

Anon.,  339.  lxx.  459,  481,  503,  525, 

547,  567;  lxxi.  1,  21.  67,  89,  139,  153, 

173,  195,  239,  259,  281,  301,  323,  343, 

367,  411,  457,  479,  503,  527. 


Simpson-Bodman  steam  lorry,  Anon., 
4  64,  xxviii.  35. 

Bardon  motor-car,  Anon.,  4  64,  xxviii. 
53. 

Columbia  electrical  omnibus,  Anon., 
464.  xxviii.  117. 

Esculpe  motor-voiturette  (motor  car- 
riage). Anon.,  464,  xxviii.  117. 

Darracq  (Leon  Bollee)  motor-car, 
Anon.,  464,  xxviii.   135. 

Win  ton  petroleum-spirit  motor-car- 
riage. Anon.,  464,  xxviii.  151. 

Canello  -  Durkopp  motor  -  carriage, 
Anon.,  464,  xxviii.  167. 

The  Brierre  motor-voiturette.  Anon.. 
464,  xxviii.  199. 

De  trolley-automobiel,  systeem  Lom- 
bard-Gerin  (Lombard-Gerin  auto- 
mobile trolley),  Anon.,  541,  1900, 
153  ;   abs.  3  23,  xix.  272. 

Bonner  road  and  rail  wagon,  Anon., 
761,  xxi.  228;    842,  lxxxii.  25. 

Un  carruaje  electrico  para  ambulancia 
(electric  ambulance  car),  Anon., 
786,  li.  237. 

Locomobile  steam  carriage,  Anon., 
342,  lxxxii.  54. 

Siemens  and  Halske  omnibus  driven 
by  overhead  current,  Anon.,  84  2, 
lxxxii.  245. 

Bolleo  voiturette.  Anon.,  84  2.  sup- 
plement, xlix.  20358. 

Automobile  for  electric  street  traction, 
by  J.  G.  W.  Aldridge,  33  5,  xiv. 
268. 

Une  automobile  a  air  eomprime  (com- 
pressed air  automobile),  by  Daniel 
Belief,  7  92.  xxi.  49. 

Automotrice  a  vapeur,  systeme  Yalen- 
tin-Purrey  (Purrey  steam  auto- 
mobile), by  H.  Brosselin,  7  90,  Jan- 
uary, 1900. 

Trolley  automoteur  pour  les  trans- 
ports automobiles  sur  routes  (auto- 
mobile trolley  for  use  on  highways), 
by  Ch.  Dantin,  404,  xxxvi.  165, 
182,  197,  212,  229. 

Sur  un  transporteur  electro-automat- 
ique  a  grande  vitesse  (high-speed 
electric-automatic  transporter),  by 
H.  Dubs  and  L.  Laffite,  881,  xxviii. 
111. 

Automobile  wagon  for  heavy  duty,  by 
Arthur  Herschmann.  133.  xxi.  844. 

Steam  automobile,  by  J.  A.  Kingman, 
249,  xix.  117. 


4.  Aerial  Ropeways. 


Montgomery  wire-rope  tramway, 
Anon.,  203.  vii.  271;  319,  lxix.  563. 

New  clips  for  wire  ropeways,  Anon., 
319.  lxix.  202. 

Pohlig  universal  friction  grip.  Anon., 
319.  lxix.  232. 

Cableways  and  the  rebuilding  of  the 


Kew  bridge,  Anon.,  3  43,  ii.  321. 
Clip  for  wire  ropeways,  Anon.,   49  3. 

lxi.  460. 
Aerial  transport :    some  particulars  of 

the   Otto  system  of  wire  rope  way  Sj 

Anon.,  595,  1900,  285. 
Ottosche  drahtseilbahn  fiir  das  eisen- 
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and  stahlwerk  Hoesch  in  Dortmund 
(wire-ropeway  in  iron  and  steel- 
works!. Anon.,  897,  xx.  981;  abs. 
272,  lxxx.  750. 
Bremsberg  oder  drahtseilbahn  dila- 
tive   value    of    wire    ropeways i.    by 


Albert   Hausing,    73  2.  xlviii.   442; 

abs.  49  5.  Iviii.  120 
Progress  in  aerial  transportation,   by 

William  Hewitt.  2*9.  xvii.  502. 
Handling  iron-ore,  by  E.  Sobo,  466. 

cxl.  333;  4  95.  Lvii.  286. 


5.  Miscellaneous. 


Reno  inclined  elevator  [staircase]. 
Anon.,  285.  xliii.  301;  303.  xlv. 
592;   316,  xc.  136. 

Moving  side-walk  at  the  Paris  exposi- 
tion, Anon.,  3  01.  xxxv.  976. 

Electric  inclined  elevators  for  the  ele- 
vated railway,  Anon.  ,301.  xxxvi.  414. 

Electric  stair-lift.  Anon.,  301,  xxxvi. 
462. 

Travelling  stairways  for  the  elevated 
railways,  New  York,  Anon.,  84  2, 
lxxxiii.  313. 

Mechanism  of  the  rolling-platform  at 


the  exposition  of  1900,  Anon..  84  2. 

supplement.  1.  20504. 
Les  transports  electriques  de  l'exposi- 

tion    (moving-platform),    by    Alfred 

Boudon.  404.  xxxvii.  375. 
Les  chemins  elevateurs  a  1  exposition 

de   1900  (moving  stairways),    by  J. 

Laverchere,  404,  xxxvii.  183. 
Local  transportation   at  Paris  exposi- 
tion,    by    Henry    Harrison    Suplee, 

3  23.  xi'x.  697. 
Aerial      locomotion      [balloons  J,      by 

Henrv  Wilde.  605.  xliv.  No.  11. 


XVIII.— RAILWAYS  AND  TRAMWAYS. 
1.  General. 


the 
lxxx. 


exhibition. 


a. — General. 

Mineral    traffic    on    railways   and 
cost    of    fuel,    Anon.,     2  7 
708. 

E  ail  way      plant,      Paris 
Anon.,  331,  iv.  67. 

State  ownership  of  railways,  Anon., 
462.  xxvii.  258. 

Railway  and  tramway  plant,  Paris  ex- 
hibition, Anon.,  4  6  2,  xxviii.  300, 
318,  333. 

Vabafdeeling  voor  spoorwegbouw  en 
spoorwegexploitatie  (railway  con- 
struction and  working),  Anon.,  541. 

International  tramways  and  light 
railways  exhibition.  Anon.,  615,  i. 
229. 

Die  eisenbahnen  erde,  1894-1898 
(world's  railways),  Anon.,  73  2, 
xlviii.  428. 

Half  century  of  railway  building. 
Anon..  7  74.  January  12,  1900. 

Tramways  and  automobiles,  by  E. 
Aucamus  and  L.  Galine,  Paris. 

Railway  construction  and  mainten- 
ance, by  F.  E.  G.  Badger,  57  2.  xxi. 
120. 

Earning  capacity  of  a  projected  rail- 
way, by  A.  Bewley,  462,  xxvii.  221, 
236. 

Principles  of  formation  of  railway 
tariffs,  by  A.  Bewley,  462,  xxvii. 
268,  286. 

Mesures  propres  a  faciliter  et  a  rendre 
plus  economiques  la  construction  et 
l'exploitation  des  chemins  de  fer 
d'int^ret  local  et  des  tramways  (con- 


struction and  working  of  railways 
and  tramways),  by  A.  Doniol,  8  65. 
1900,  i.  445b. 

Russia's  field  for  Anglo-Saxon  enter- 
prise in  Asia,  by  Alexander  Hume 
Ford,  3  23.  xix.  354. 

Traction  mecanique  sur  rails  et  sur 
routes  pour  les  transports  en  com- 
mun  (mechanical  traction  on  rails 
and  roads  for  common  transport). 
bv  R.  Godfernaux  and  L.  Perisse, 
8*6  5,  1899.  ii.  766;  1900,  i.  1b; 
abs.  4  66.  cxli.  368. 

Railway  practice  in  New  South  Wales, 
by  H.  B.  Howe,  169,  xvii.  289,  317. 

Congres  international  des  tramways 
(international  tramway  congress), 
by  Charles  Jean.  404.  xxxviii.  46. 

Colliery  sidings  and  agreements,  by 
George  Johnson,  2  7  2,  lxxix.  934. 

Work  of  the  light  railway  commission, 
by  R.  H.  Scotter.  315,  xc.  10. 

Railway  construction :  theory  and 
practice,  by  Walter  Loring  Webb, 
London. 

liiUiograph  ical  decimal  classification 
a-  appili'd  to  railway  science,  by  L. 
Weissenbruch,   Brussels,  1897. 

Fortifications  and  local  railways,  by 
—  Welitschko,  466,  cxli.  360. 

b. — I?aihca>/-. 
Barmen-Elberteld  mono-rail  overhead 

railway,    Anon..    3  01.    xxxvi.    685; 

3  03.  xlv.  395;    7  61,  xxii.  421. 
Light  railways  in  France,  Anon..  315. 

Ixxxix.  345,  476;   xc.  52,  130. 
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Langen  mono-rail  suspended  railway, 
Anon.,  315,  lxxxix.  412,  438,  501; 
613,  v.  760;  842,  lxxxii.  280. 
Machinery  for  (Jaresfield  and  Der- 
wentliaugh  incline  railway.  Anon., 
317,  lxx.  45,  116. 

New  form  of  rack  rail  for  mountain 
railways,  Anon.,  3  25.  October  11, 
1900. 

Halford  gradient  railway,  Anon.,  331, 
iii.  116,  158;  343,  ii.  658;  842, 
Ixxxiii.  408. 

Ewing  mono-rail  tramway.  Anon., 
4  93,  lxi.  313. 

Light  railway  for  carrying  coal  to 
kiln-firing  holes  at  Chesterfield, 
Anon.,  493,  lxi.  783. 

Rack  railway  on  the  Isle  of  Sumatra, 
Anon.,  84  2,  Ixxxiii.  281. 

Die  schwebebahn  Barmen-Elberfeld- 
Vohwinkel  (Barmen-Elberfeld  rail- 
way), Anon.,  897,  xx.  331;  983, 
xliv.  130,  1373;  abs.  3  23,  xx. 
148. 

Le  chemin  de  fer  suspendu  de  Bar- 
men -  Elberfeld  -  Vohwinkel,  Alle- 
magne  (single  rail  suspended  elec- 
tric railway),  by  Alfred  Boudon, 
404,  xxxvi.  289. 

South  Devon  atmospheric  railway, 
preceded  by  certain  remarks  on  the 
transmission  of  energy  by  a  par- 
tially rarefied  atmosphere,  by  Sir 
Frederick  Bramwell,  477,  1899, 
287. 

Some  forgotten  tramroads,  by  E7 
Brand,  780,  March,  1900. 

Transportation  on  inclines:  methods 
of  getting  coal  down  the  mountain 
from  mine  to  tipple  in  West  Vir- 
ginia, by  Edward  H.  Coxe,  625, 
xxi.  10. 

British  cable  tramway  construction, 
by  E.  A.  Heath.  475,  ix.  47. 

Le  funiculaire  de  Montmartre  a  Paris 
(cable-railway,  Montmartre  to 
Paris),  by  J.  Laverchere,  404, 
xxxvii.  271. 

The  most  remarkable  railway  in  the 
world,  Barmen-Elberfeld,  by  Fred. 
A.    Talbot.  33  7,  xxiv.  25. 

Light  railways,  from  a  county  sur- 
veyor's point  of  view,  by  H.  T. 
Wakelam,  285,  xliii.  157. 

r. — Electric  Railways  and  Tramways. 
Return-feeders    for    electric   railways, 

Anon.,  297,  xlv.  915;   xlvi.  998. 
Construction  of  overhead  equipments, 

Anon.,     297,    xlvi.    303,    341,    430, 

598. 
Dublin     electric     tramways.      Anon., 

2  9  7,  xlvi.  658,  703. 
Electrical    equipment    of    the    Berlin, 

elevated  railways,  Anon.,  3  01,  xxxv. 

171. 


Norwich      electric     Irani  ways.      Anon., 

3  03,  xlv.  122,  167. 
Electric    traction    on    main    railways, 
Italy,  Anon..  303,  xlvi.  58. 

Berlin  elevated  electric  railway, 
Anon.,  315,  lxxxix.  311. 

Johnson-Lundell  system  of  electric 
traction.  Anon.,  316,  lxxxix.  399; 
317,    lxix.   523. 

Electric  underground  railway  for  N<  « 

York.   Anon.,  315,  lxxxix."  I21. 
Westinghouse    electro-magnetic    trac- 
tion   system    for    tramways,    Anon., 
315,    lxxxix.  430. 

Electric  traction  of  the  Metropolitan 
railway.  Anon.,  315,  lxxxix.  522. 
689. 

Leeds  tramway  plant,  Anon.,  315,  xc. 
589. 

Resultats  comparatifs  de  la  traction 
des  tramways  de  New  York  par 
cable,  par  l'electrieite  on  par  chev- 
aux  en  1898,  1899  et  1900  (traction 
by  horse,  cable  and  electricity), 
Anon.,  404,  xxxviii.  48. 

Elektrische  betrieb  auf  der  Berliner 
stadt-  und  ring  bahn  (electric  driv- 
ing on  the  Berlin  municipal  rail- 
way), Anon.,  4  2  6,  August  15,  1900. 

Electric  light  and  electrical  traction 
in  Bombay,  Anon..  462,  xxviii.  53. 

Feeder  system  at  Boston,  Anon.,  466, 
cxl.  378. 

W.  R.  Smith  overhead-conduit  system, 
Anon.,  466,  cxl.  381. 

Pressed  steel  trolley-poles.  Anon.. 
493,  lxi.  516. 

Some  features  of  electric  lighting  and 
tramway  pi'actice,  Anon.,  613,  vi. 
296,  336,  401. 

Electric  tramway  practice,  Anon., 
615,  i.  217. 

Manchester  and  Liverpool  electric  ex- 
press railway  bill,  Anon.,  7  61,  xxi. 
519. 

English  versus  American  electric  tram- 
way practice,  Anon.,  7  61,  xxii.  47. 

Pearson  wing-trolley  and  traveller, 
Anon.,  7  61,  xxii.  342. 

Los  ferrocarriles  electricos  Colgados : 
-     sistema  Langen  (electric  suspended 
railway,     Langen     system),     Anon., 
7  86,  li.  240. 

Underground  electric  railway,  Lon- 
don, methods  of  construction, 
Anon.,  84  2,  Ixxxiii.  89. 

Electric  trams  and  magnetic  obser- 
vatories, Anon.,  9  2  6,  December  25, 
1900,  5. 

Electric  railway  in  Birmingham, 
Anon.,  93  8,  No.  815. 

Electric  conduit  roads,  by  Alton  D. 
Adams,  660,  February,  1900. 

Railway  power  transmission,  by  A.  H. 
Armstrong,  613,  vi.  643,  679. 

Power    transmitted    by    electricity    and 
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applied  by  tfu   electric  motor,  includ- 
ing electric  railway  construction,   by 

Philip  Atkinson,  London. 

Contact  superficiel  pour  tramways. 
systeme  Dolter  (surface-contact 
system  for  tramways),  by  A.  Bain- 
villc.  305.  August*  1T>.   lr 

Comparisons  of  various  systems  of 
electrical  distribution  for  stint 
railways,  by  C.  F.  Bancroft,  3  01, 
xxxvi.  629;  '613.  vi.  631. 

Le  servo-moteur  Auvert  (Auvert  com- 
pressed-air motor  for  controlling 
electric  trains),  by  Ch.  Baudry, 
865,  1900.  i.  429b;  *abs.  466,  cxliii. 
354. 

Electric  -  tramway  development  in 
Italy,  by  Enrico  Bignami,  3  23.  xx. 
173. 

Notes  on  electric  traction  under  rail- 
way conditions,  by  Edward  C.  Boyn- 
ton,  119,  January.*  1900;  299,  March 
14.  190(1;  307.  March  7,  1900;  3  25. 
March  8,  1900;    613,  v.  535. 

Directory  and  statistics  of  electric  light- 
ing and  traction  works,  1900-1,  by  C. 
S.  Vesey  Brown,  London. 

Polyphase  electric  traction,  by  C.  A. 
Carus-Wilson,  477,   1900,  435. 

Equipment  of  electric  tram  cars,  by 
W.  H.  Collis,  572,  xxi.  140. 

Indispensable  accessories  of  electric 
traction,  by  Henrv  E.  P.  Cottrell, 
2  97,  xlv.  426;  xlvi.  907,  965;  xlvii. 
240,  499. 

Third-rail  conductors  for  electric- 
railways,  by  Leo.  Daft.  24  9.  xvii. 
235. 

Recent  tramway  construction,  with 
special  reference  to  the  Demerbe 
system,  by  William  Dawson.  285, 
xliii.  H47;  3  03,  xlv.  924;  317,  lxx. 
480;   613,  vi.  5-4. 

Tramway  electrique  a  contacts  super- 
ficiels,  systeme  Vedovelli  et  Priest- 
ley (electric  tramways  with  sliding 
superficial  contacts),  by  A.  Dela- 
salle.    7  9  2,   xxi.   566. 

Les  transport  electriques  de  l'exposi- 
tion  de  1900  (electric  transport  at 
the  Paris  exhibition),  by  Emil  Dieu- 
donne,  79  2,  xxi.  28. 

Production  et  distribution  d'energie 
electrique  pour  le  reseau  des  tram- 
ways de  Marseille  (production  and 
distribution  of  electricity,  Marseilles 
tramways),  by  H.  Dubs,  881,  xxviii. 
63. 

Die  elektricitat  als  zugkraft  auf  eisen- 
bahnen  (electricity  as  motive  power 
on  railways),  by  —  Frahm,  897. 
xx.  429,  479;  abs.  323,  xix.  595. 

Application  of  electric  traction  to 
railway  lines  in  Italy,  by  Giovanni 
Giorgi,  3  01,  xxxv.  581. 


Electric  resistance  of  cast-weld  and 
surface-contact  bonds  of  rails,  by 
W.  E.  Harrington,  3  55,  cxlix.  401." 

Pioneer  electric  railway  work  in  Kan- 
sas city,  by  John  C.  Henry,  3  01. 
xxxv.  477. 

Direct,  versus  polyphase  current  for 
electrical  tramways,  by  E.  Huber, 
466.   exxxix.    134.* 

Early  Wichita  electric  railway,  built 
in'  1887,  by  T.  C.  Hughes,  909, 
September  1,   1900. 

Electrical  equipment  of  the  Waterloo 
and  City  railway,  by  B.  M..  Jenkin. 
4  66,  exxxix.  56. 

Meter  for  measuring  traction-force  on 
electric  tramcars,  by  Gisbcrt  Kapp, 
3  03,  xlv.  640. 

Xew  wire  for  trolley  and  other  pur- 
poses, by  F.  Z.  Maguire,  2  9  7,  xlvi. 
563. 

Note  sur  les  tramways  electriques 
Americans  a  prise  de  courant  par 
caniveau  souterrain  (American  elec- 
tric conduit  tramway's),  by  —  Mes- 
nager,  146,  1899,  iv.  151. 

Differential  method  of  testing  rail 
bonding  and  return  circuits  for  elec- 
tric railways,  by  Lincoln  Nissley, 
911.  March  15,  1900. 

Fall  of  potential  along  tramway 
rails,  by  E.  Parry.  3  03,  xlv.  595. 

Obauf  stadtbahnen  der  elektrische  be- 
trieb  eingefuhrt  werden  raurs  (ap- 
plicability of  electric  driving  to  city 
railways),  by  H.  Pforr,  4  2  6,  March 
1,  1900. 

Ueber  stromversorgung  langerer  balm- 
linien  (supply  of  current  to  long 
tramway  lines),  by  Dr.  G.  Rasch. 
313,  December  20  and  27,  1900. 

Der  elektrische  versuchsbetrieb  auf  der 
YVannseebahn  bei  Berlin  (electric 
equipment  of  the  Wansee  railway), 
by  B.  Einkel,  9  83,  xliv.  1198;  abs. 
466,  cxliii.  351. 

i.lectric  traction  on  tramways,  by  J. 
Clifton  Robinson,  266,  1898-99,  207. 

Electric  street  traction  in  England,  by 
J.  Clifton  Robinson,  331,  iv.  422. 

Burgdorf-Thun  three-phase  electric 
railway,  by  C.  Rochat,  4  6  6,  cxli. 
438. 

Burgdorf-Thun  polyphase  electric 
railway,  bv  W.  Rung,  297,  xlvii. 
•">76.  615,  695,   752. 

Calculation  of  distributing  systems  of 
electric  traction  under  existing 
British  conditions,  by  H.  M.  Sayers, 
2  9  7,  xlvi.  802,  852,  895,  985;  3  03. 
xlv.  163. 

Alteration  of  the  Zurich  horse-tram- 
way to  a  metre-gauge  electrical 
tramway,  by  P.  Schenker,  4  6  6, 
exxxix.  385. 
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fraction  motor  suspensions,  by  Ernest 
Kilburn  Scott.  297.  xlvi.  603, 
647. 

Jungfrau  three-phase  electric  railway, 
by  Ernest  Kilhuni  Scott,  3  23,  xix. 
33. 

Power  for  electrical  traction,  by  J.  G. 
Scott,  297,  xiiv.  963,  1070;  xlv.  78, 
219,  384;  abs.  466,  cxxxix.  487. 

Application  of  electric  traction  to  ex- 
isting railways,  by  Ed.  C.  de  Seg- 
nndo,  29  7,  xlvi.  807,  857. 

Multiple-unit  system  for  electrical 
railways,  by  F.  J.  Sprague,  466, 
cxl.  405. 

Local  transportation  at  Paris  exposi- 
tion, by  Henry  Harrison  Suplee, 
3  23,  xix.  697. 

Electric  tramway  and  its  future,  by 
James  Swinburne,  3  43,  ii.  125. 

Main  line  electric  railway  between 
Burgdorf  and  Thun,  by  E.  Tho- 
mann,  83  6,  xxxv.  1;  abs.  466,  cxli. 
366. 

Emploi  des  moteurs  a  gaz  pauvre  dans 
les  usines  generatrices  d'electricite 
et  specialement  dans  celles  de  tram- 
ways electriques  (producer-gas  as  a 
source  of  motive  power  in  electric 
tramways),  by  Charles  Thonet,  165, 
xiii.  175;  794,  li.  221;  abs.  323, 
xx.  447. 

Electric  tramways  in  Sydney,  by 
Arthur  C.  F.  Webb,  297,  xlvii.  745, 
790. 

Polyphase  distribution  system  of  the 
Metropolitan  Street  Railway  Com- 
pany of  New  York,  by  J.  E.  Wood- 
bridge,  3  01,  xxxv.  501. 

Overhead  construction,  with  special 
reference  to  guard-wires,  by  Sydney 
Woodfield,  297.  xliv.  448. 


d. —  l'n lining  a f  Train-. 
Railway  speds,  Anon.,  315,  xc.  191. 
Dynamometer  car  for  the  Illinois  Cen- 
tral railroad.  Anon.,   315,   xc.   196; 

613,  vi.  267. 
Dudley  dynamometer  car,  Anon.,  315, 

xc.  502. 
English    railway   speeds   as   compared 

with     those     of     foreign     railways, 

Anon.,  761,  xxii.  191. 
Fastest  trains  of  the  world  in   1899, 

Anon.,  9  2  6,  August  17,  10. 
Air  resistance  of  trains,  by  F.  Adams, 

613,  vi.  217. 
Cost  of  speed  in  rapid  transit,  by  J. 

R.   Cravath,   3  01,  xxxiii.  400;    abs. 

4  6  6,  cxxxix.  462. 
Some  notes  on  train  resistance,  by  T. 

Lester  Daniel,  7  61,  xxii.  365. 
The  cost  of  high-train  speeds,  by  F.  A. 

Delano,  613,  v.  356. 
Note  sur  l'appareil  indicateur  enregis- 

treur    des    vitesses    en    service    aux 

chemins  de  fer  de  1  etat  (apparatus 

for  registering  speed  on  state  rail- 
ways),   by  —  Desdouits,    141,   xvii. 

283;   14  6,  1900,  ii.  168. 
Train    resistance,   by  A.   Frank,    4  66, 

cxli.  358. 
Train  resistance,  by  H.  Graftio,  90  9. 

xv.  293;  abs.  46  6,  cxxxix.  474. 
Acceleration  of  trains,  by  F.  Lackner, 

466,  cxli.  359. 
Measurement    of    the    tractive    force, 

resistance  and  acceleration  of  trains, 

by  A.  Mallock,  317,  lxx.  323. 
Run   on   the   North-Eastern   Railway, 

by      Charles      Rous-Marten,      315, 

lxxxix.  190. 
Snelheden    op    tramwegen    (speed    of 

tramways),     by    T.     Sanders,     5  41, 

1900,  91,  109. 


2.  Railways  and  Tramways. 


a. — Great  tiritain. 
General. 

Light  railways  act,  1S96 :  report  of  the 
proceedings  of  the  Board  of  Trade 
during  1S99,  and  of  the  proceedings 
of  the  Light  Railway  Commissioners 
from  December  1st,  1S98,  to  December 
31st,   1899,  London. 

Railway  and  canal  traffic  acts,  1854- 
1S94 :  eleventh  annual  report  of  the 
Railway  and  Canal  Commission,  with 
appendix,  1899,  London. 

English  and  American  railways, 
Anon.,  315,  lxxxix.  243,  298,  321. 

Die  eisenbahnen  Deutschlands,  Eng- 
lands  und  Frankreichs  1897  (com- 
parative review  of  German,  English 
and  French  railway  systems  in  1897), 
Anon.,  43  0,  xxxvi.  186;  89  7,  xx. 
110;   abs.  4  95,  lvii.  489. 

Railways  of  England,  by  W.  M.  Ack- 
worth,  London- 


British  tramway  development,   by  J. 

Clifton  Robinson,  249,  xvii.  279. 

Railways  and  Tramways. 

London  county  council  tramways :  re- 
port of  highways  committee,  Anon., 
285,  xliii.  252. 

Sunderland  corporation  electric  tram- 
ways, Anon.,  28  5,  xliii.  447;  29  7, 
xlvii.  303;  303,  xlv.  659;  969, 
August  24,   1900. 

Metropolitan  railway  and  electric  trac- 
tion, Anon.,  297,  xlvi.  893;  303, 
xlv.  163. 

Central  London  railway,  Anon.,  2  97, 
xlvi.  926,  970,  1055,  1100;  3  01. 
xxxvi.  85,  121,  164;  3  03,  xlv.  210, 
276,  356,  433,  554,  730,  822;  xlvi. 
538,  932;  317,  lxix.  857;  7  61,  xxii. 
126,  331, 

City  and  South  London  electric  rail- 
way, Anon.,  297,  xlvii.  381;  315, 
xc.  346. 
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Swansea  electric  trams.  Anon.,  3  03. 
xlv.  133. 

Southampton  corporation  electric 
tramway  and  lighting-  system.  303. 
xlvi.  421,  496. 

Early  railways  of  Surrey.  Anon..  315. 
lxxxix.   7,  57. 

Completing  the  Great  Central  rail- 
way, Anon.,  315,  lxxxix.  301. 

Manchester  and  Liverpool  electric  ex- 
press railway,  Anon..  315,  lxxxix. 
516,  541;   343,  ii.  595. 

Unique  English  railway,  Canterbury 
and  Whitstable.  Anon..  315,  xc.  141. 

Jubilee  of  the  Chester  and  Holyhead 
railway,  Anon.,  315.  xc.  386. 

Connel  Ferry  and  Ballachulish  rail- 
way, Anon.,  315.  xc.  488. 

Tube  railways  projected  in  London, 
Anon.,  317.  lxx.  707. 

Building  of  a  great  railway  (Great 
Central),  Anon.,  343,  i.  89.  216, 
357,  463,  588;  ii.  49,  176,  187,  409, 
532. 

Leen  Valley  branch  of  Great  Northern 
Railway,  Anon.,  343,  ii.  627. 

City  and  South  London  railway: 
northern  extension,  Anon.,  475,  ix. 
43. 

Mechanical  equipment  of  the  Snowdon 
mountain  railway,  by  G.  C.  Aitchi- 
son,  4  6  6,  cxxxix.  265. 

Great  Northern  railway:  new  railway 
at  Nottingham,  by  B.  F.  Bennett, 
315,  xc.  170,  257. 

Edinburgh,  Perth  and  Dundee  rail- 
way, by  E.  Cochrane,  780,  Decem- 
ber, 1900. 

Waterloo  and  City  railway,  by  H.  H. 
Dalrymple-Hay,  46  6,  cxxxix.  25. 

Description  of  the  Blackpool  and 
Fleetwood  tramroad  and  generating 
station,  by  Tom  G.  Lumb,  285, 
xliii.  350. 

Manchester  and  Liverpool  express 
railway,  bv  W.  H.  Preece.  3  03,  xlv. 
863. 

Newcastle  and  Carlisle  railway,  by  J. 
Russell,  780,  March,  1900. 

Recent  street  railway  extension  in 
Glasgow,  by  J.  A.  Stewart,  84  2, 
supplement,  1.  20751. 

Tramway  system  of  Glasgow :  transi- 
tion from  horse  to  electric  traction, 
by  Benjamin  Taylor,  3  43,  ii.  494. 

Central  London  railway,  by  W.  M. 
Twelvetrees,  3  43.  iii.  314,  419,  685; 
iv.  347,  442. 

Donegal  railway,  by  J.  F.  Walker, 
7  80,   March,  *1900. 

b. — Europe 
Stanssted-Engelberg   electric  railway, 

Anon.,  285,  xlii.  780;  466,  cxxxix. 

386. 
Die   Pariser   metropolitanbahn    (Paris 


I         metropolitan   railway).   Anon.,   289, 
ccexv.  549. 

Die  elektrische  rundbahn  der  auss- 
tellung  (electric  circular  railway, 
Paris  exhibition),  Anon.,  289. 
ccexv.  565. 

Paris  metropolitan  underground, 
Anon.,  297,  xlvii.  305;  301,  xxx vi. 
203;  303,  xlvi.  9;  652.  August  4, 
1900;  909,  September  1,  1900. 
1  New  railway  between  Germany  and 
Trieste,  Anon.,  315,  xc.  535. 

Paris  exhibition  railways,  Anon.,  317. 
lxix.  546,  577,  639,  673,  705,  807. 

Russian  railways,  Anon.,  348,  No.  522. 

Aus  der  Schweizerischen  eisenbahn- 
statistik  (statistics  of  Swiss  rail- 
ways), Anon,  836,  August  11, 
1900. 

Railways  in  Spain,  Anon.,  84  2,  sup- 
plement. 1.  20674. 

Etat  der  koniglick  Preussischen  eis- 
enbahnverwaltung  fiir  das  etats 
jahr,  1900  (Prussian  railways  in 
1900),  Anon.,   897,  xx.  121. 

Den  pagaende  og  kommende  jernbane- 
bygning  i  Norge  (profits  and  pro- 
gress of  railway  construction  in 
Norway),  Anon.,  9  2  2,  xviii.  9. 

Electric  street  railway  in  Geneva, 
Anon.,  938,  No.  688. 

Laon  electrical  railway,  by  —  Bour- 
quelot,   466,  cxl.   305. 

Notice  sur  les  tramways  de  Limoges 
(Limoges  tramways),  by  —  Delage, 
146,  1900,  i.  270. 

Ligne  de  Courcelles  au  Champ-de- 
Mars,  a  Paris  (railway  from  Cour- 
celles to  the  Champs-de-Mars),  by  A. 
Dumas,  404,  xxxvii.  69,  161. 

Le  metropolitan  de  Paris :  description 
generate  de  reseau  projete,  etc. 
(metropolitan  railway  of  Paris),  by 
A.  Dumas,  404,  xxxvii.  197. 

Eailway  improvements  about  Paris, 
by  —  Frahm,  3  23,  xix.  597. 

Eussian  railways,  by  H.  L.  Geissel, 
7  74.  April  13,  1900. 

Les  transports  en  commun  dans  Paris 
et  sa  banlieue  (transport  in  Paris 
and  suburbs),  by  Charles  Jean,  404, 
xxxvi.  165,  182,  197,  212,  229,  246. 

Electric  railway  from  Le  Fayet,  St. 
Gervais-les-Bains  to  Chamounix,  by 
O.  Jullien,  466,  cxxxix.  387. 

Electric  railway  from  Pierrefitte  to 
Cauterets,  by  O.  Justice,  4  6  6, 
cxxxix.  385. 

Die  bauten  der  Franzosischen  west- 
balm  der  Orleans-bah n,  und  der 
stadtbahn  in  Paris  (metropolitan 
railways  in  Paris),  by  H.  Koestler, 
9  81.   August  31.   1900. 

Proposed  railway  improvements  in 
Stockholm,  by  H.  Lembke,  466, 
cxli.  369. 
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Railway  notes  from  the  Ural  range, 
by  L.  Lodian,  249,  xviii.  188. 

Mcdedeelingen  aangaande  de  elec- 
trische  tram  be  Haarlem  (electric 
tram  for  Haarlem),  by  J.  Barnet 
Lyon,   543,   1899-1900,  24. 

Coup  d'oeil  sur  les  recentes  ameliora- 
tions realiseea  par  les  grandes  com- 
pagnies  Francais  de  chemina  de  fer 
(recent  improvements  in  railway  ser- 
vice in  Prance),  by  A.  .Mange,  790, 
January,  L900. 

Jungfrau  three-phase  electric  railway, 
byW.il.  Molesworth,  3  01,  xxxv.  693. 

Ncue  Schweizerische  eisenbahn-pro- 
jekte  (recent  railway  projects  in 
Switzerland),  by  E.  Moser,  83  6. 
February  24  and  March  3  and  10, 
1900. 

French  railways  and  their  work,  by 
Charles  Rons-Marten,  315,  lxxxix. 
478,  580 ;  xc.  157. 

Znr  losung  der  Tanembahnfrage  (solu- 
tion of  the  Tauernbahn  route),  by 
A.  Waldvogel,  981,  August  17,  1900. 

Elektrische  schmalspurbahn  der  konig- 
lichen  berginspection  Clausthal 
(electric  narrow-gauge  road  in  the 
Clausthal  district),  by  J.  Werther, 
897,  xx.  1254. 

Bericht  iiber  eine  begehung  der  neu- 
gebauten  eisenbahnstreken  Cor- 
betha-Deuben  nnd  Naumburg-Deu- 
ben,  mit  besonderer  riicksicht  auf 
das  diluvium  (extension  of  railway 
Corbetha-Deuben  and  Naumberg- 
Deuben  with  regard  to  the  dilu- 
vium), by  E.  Zimmermann,  537. 
xix.  II.  165. 

c. — Asia. 
India,    administration    report    on    the 

railway*  for  1S99-1900. 

Russian  Empire  and  the  Trans- 
Silurian  railway-,  Bureau  of  Statis- 
tics. Treasury  Department,  Wash- 
ington, U.S.A. 

Die  grosse  Sibirische  eisenbahu  (trans- 
Siberian  railway),  Anon.,  289, 
ccexv.  497. 

German  Bagdad  railway.  Anon.,  315, 
lxxxix.  490. 

Chinese  railway  progress,  Anon.,  315, 
lxxxix.  594. 

Siberian  railway,  survey  by  imperial 
commission,  Anon.,  315,  xc.  119. 

Railways  of  China,  Anon.,  317.  lxix. 
620;  "493,  Ixi.  73. 

Imperial  Chinese  railways,  Anon., 
317,  lxix.  721.     • 

Transbaikal  Hei-Lun-Zagan  railway, 
Anon.,  317,  lxx.  186. 

Trans-Siberian  railway.  Anon..  3  48, 
No.  533;   7  61,  xxii.  7. 


Municipal  tramways,  Madras,  Anon., 
462,  xxvii.   115,   132. 

Railway  surveys  in  India,  Anon.,  462, 
xxvii.  260. 

India,  Madras,  administration  report 
on  railways,  1898-99  and  1899-1900, 
Anon.,  462,  xxvii.  27.");  xxviii.  180, 
214. 

Sind-Punjab  railway  connection, 
Anon.,  462.  xxviii.  38. 

Dehra-Mussoorie  railway,  Anon.,  46  2, 
xxviii.  51,  316,  348,  358. 

Railway  from  Karachi  to  Bombay, 
Anon.,  46  2,  xxviii.  67. 

Railways  in  south-western  Asia,  and 
map,  Anon.,  46  2,  xxviii.  110. 

Ranieswaram  extension,  Paniban 
branch,  South  Indian  railway, 
Anon.,  46  2,  xxviii.  197. 

Progress  and  prospects  of  the  Trans- 
Siberian  railway,  Anon.,  842, 
Lxxxii.  258. 

Siberian  railroad,  Anon.,  93  8.  No.  626. 

Railroad  construction  in  Asia  Minor, 
Anon.,  9  3  8,  No.  665. 

Trans  -  Siberian  -  Manchurian  railway, 
by  Archibald  R.  Colquhoun,  3  01. 
xliv.  1408;  65  8,  November,  1900,  p. 
40. 

Marine  department  of  the  Trans- 
Siberian  railroad,  by  Waldon  Faw- 
cett,  84  2,  lxxxii.  200. 

China  in  regeneration  :  an  epoch  and 
an  opportunity,  by  James  Foord, 
3  23,  xix.  655. 

Selangor  government  railway,  by 
Guilherme  Henrique  Fox,  466,  cxl. 
143. 

Trans-Siberian  railroad,  by  W.  R. 
Holloway,  938,  September  19,  1900. 

Chemin  de  fer  de  Siberie  (Siberian 
railway),  by  A.  Jacqmin,  8  65,  1900, 
ii.  545;  abs.  3  23,  xx.  945. 

Le  chemin  de  fer  Trans-Siberien :  son 
influence  economique  sur  l'industrie 
miniere  en  Siberie  et  sur  le  com- 
merce international  (commercial  in- 
fluence of  the  Siberian  railway"),  by 
G.  de  Krivochapkine,  404,  xxxviii. 
101,  117;  abs.  3  23,  xx.  1103. 
-  New  projects  of  railway  communica- 
tion with  India,  by  J.  M.  Maclean, 
88  2,  xlviii.  274. 

Railway  opportunities  in  Orient  : 
opening  of  Japan  and  India,  by  Wm. 
Barclay  Parsons,  3  23,  xix.  177. 

Meine  fahrt  auf  den  Sibirischen  eisen- 
bahnen  (journey  on  the  Siberian 
railway),  by  Nicholaus  Post,  981, 
January  5,  1900. 

Spoorwegaanleg  in  Midden-Sumatra  in 
verband  met  uitbreiding  der  ex- 
ploitatie  van  de  Ombilin-kolenvclden 
(Sumatra    railway    connected    with 
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the  Ombilin  coal-field),  by  A.  Sneth- 
lage,  541.  1900.  204. 

Shan  Hill  country  and  the  Mandelay 
railway,  by  Edward  Wynter  Wag- 
staff,  8  85.  1899,  21. 

Chemin  de  fer  Trans-Siberien :  tra- 
versee  du  lac  Baikal  (Trans-Siberian 
railway  crossing  Lake  Baikal),  by  P. 
Yankowsky,  865.  1900,  li.  536;  aba. 
3  2  3.  xx.  945. 

d. — Africa. 

Uganda  railway,  Anon.,  106,  xxiii. 
164;  315,  xc.  336,  385,  410;  462. 
xxviii.  165,  194,  226. 

African  railways,  Rhodesia,  Anon.. 
106,  xxiii.  279. 

Light  railways  in  Natal,  Anon.,  190. 
xxx.  743. 

Trans-Sahara  railway.  Anon..  323. 
xix.  432. 

Railways  of  Africa.  Anon..  84  2,  sup- 
plement, xlix.  20322. 

Eisenbahnen  in  Afrika  (railways  of 
Africa),  by  H.  Claus,  4  2  6,  January 
15,  1900. 

Chemin  de  fer  de  Tananarive  a  Tama- 
mave  (railway  from  Tananarive  to 
Tamamave.  Madagascar),  by  A. 
Dumas,  404,  xxxvi.  260;  abs.  3  23. 
xix.  273. 

Cape  to  Cairo  railway  project,  by 
John  Hartley  Knight,  3  23,  xix.  1. 

Le  Trans-Saharien  (Trans-Sahara  rail- 
way), by  G.  Leugny,  792.  xxi.  100. 

Railways  of  British  West  Africa,  by 
F.  Shelford,  190,  xxix.  13. 

e. — America. 

Delaware  valley  and  Kingston  rail- 
road. Anon.,  151,  1900,  93,  124. 

White  Pass  and  Yukon  railway. 
Anon.,  202.  ii.  No.  4.  4. 

First  Cuban  electric  railway,  Anon., 
301,  xxxv.  813. 

Albany  and  Hudson  electric  railroad. 
Anon.,  303.  xlvi.  345. 

American  railroads  and  canals,  Anon.. 
317,  lxix.  227. 

Newfoundland  railway.  Anon.,  319, 
lxx.  184. 


Milwaukee  and  East  Wisconsin  elec- 
trical railways,  Anon.,  466,  cxxxix. 
486. 

Combination  steam  and  electric  rail- 
way in  Illinois,  Anon.,  909,  Feb- 
ruary 3,  1900. 

Material  development  of  the  island  of 
Porto  Rico,  by  Albert  W.  Buel. 
3  23,  xix.  683. 

Our  railroads  and  our  canals,  U.S.A., 
by  George  H.  Daniels,  7  7  6,  Feb- 
ruary 24.  1900. 

American  transcontinental  lines,  by 
James  Douglas,  122,  xxix.  782. 

Pittsburg- St.  Lawrence  route  for  steel 
exports,  by  Waldon  Fawcett,  319. 
lxx.  727. 

White  Pass  and  Yukon  railroad,  by  E. 

C.  Hawkins,  319,  lxx,  160. 
Niagara  gorge  railway,  by  George  A. 

Ricker,  3  23,  xx.  284. 

Canadian  Pacific  railway,  from  Lag- 
gan  to  Revelstoke,  British  Colum- 
bia, by  William  S.  Vaux,  jun.,  3  33. 
xvii.  64. 

Die  rapid  transit-stadtbahn  fur  New 
York  (New  York  rapid  transit  road), 
by  Fritz  Muller  von  der  Werra, 
9  83,  xliv.  668,  701. 

f. — A  ustralasia. 
Xew  South   Wales  government  railways 

and  tramways,  report  of  the  Railway 

Commissioners  for  year  ending  June 

loth.  WOO,  Sydney. 
Tasmanian  government  railways,  report 

for  1S99. 
Mount  Deddick  railway,  Anon.,  169, 

xviii.  26. 
George    and     Harris     Street    electric 

tramway,      Sydney,      Anon.,      315, 

lxxxix.  431. 
Railways    and    trade    of    Queensland, 

Anon..  317,  lxix.  388. 
Electric  tramways  of  Sydney,  by  J.  H. 

D.  Brearley,  16  9,  xviii.  187,  212. 
North-east      Dundas      tramway,      by 

William  Prior  Hales,  4  66,  cxl.  154. 
Transportation  in  the  Philippines,  by 
William   Gilbert  Irwin,    24  9,   xvii. 
423. 


:J>.    ACCIDENTS. 


Report  of  the  royal  commission  appoint- 
ed to  enquire  into  the  causes  of  the 
accidents,  fatal  and  non-fatal,  to  ser- 
vants of  railway  companies  and  of 
truck  owners,  part  I.,  London. 

Report,  of  the  railway  couplings  com- 
mission, U.S.A.,  Anon.,  27  2,  lxxix. 
163. 

Accidents  to  railway  servants.  Anon.. 
315,  lxxxix.  95. 


Hindley     railway     accident,     Wigan, 

Anon.,  315,  xc.  146. 
North      British      railway      accident, 

Anon.,  316,  xc.  267. 
Locomotive  explosion  at  Westerfield, 

near  Ipswich.   Amn.,   315.   xc.   393, 

411.  413,  498. 
Accident   at  Crynant  station,    Anon., 

317,  lxix.  734. 
India,    report    of    railway    accidents, 
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January  to  June,  1899,  Anon.,  462, 
xxvii.  37. 

Goldinganj  accident,  Bengal  and 
Nortn-westem  railway,  Anon.,  462, 
xxvii.  291. 

Accident  to  tlio  Jubbulpore  postal 
special,  Anon.,  462,  xxviii.  33. 

Accident  on  the  Bengal-Nagpur  rail- 
way. Anon.,  462,  xxviii.  131. 

Elphinstone     road     accident     on     the 


Bombay  Baroda  and  Central  Indian 

railway,  Anon.,  462,  xxviii.  163. 
Peculiar  railroad  bridge  accidents,  by 

J.  I.  Boggs,  13  0,  xxvi.  1062. 
Railway     accidents     in     the     United 

Kingdom  in   1899,  by  —  Hopwood, 

613,   vi.   375;    9  2  6,   September   12, 

13. 
How  to  prevent  railway  accidents,  by 

A.  Regnabel,  489,  ix.  9. 


4.  Bridges. 


a. — General. 


Cantilever  bridge  :  its  design  and  con- 
struction, Anon..  211,  Ixxviii.  393. 

Armoured  concrete,  Anon.,  315, 
lxxxix.  322. 

Peculiar  viaduct  construction,  Anon., 
315,  lxxxix.  401. 

Hingeless  arch,  Anon.,  315,  lxxxix. 
421. 

Scherzer  type  of  bascule  drawbridge. 
Anon.,  315,  lxxxix.  568. 

Working  swing  bridges  by  electricity, 
Anon..  315,  lxxxix.  583. 

Depth  of  girders.  Anon.,  315,  xc.  153. 

Transfer  bridges.  Anon.,  317,  lxviii. 
251,  377. 

Economy  in  bridge  work,  Anon.,  317, 
lxx.  155. 

German  bridge  building  exhibits  at 
the  Paris  exhibition,  Anon.,  317, 
lxx.  186,  199,  289,  322. 

Electrically-operated  brido-e,  Anon.', 
3  27,  April  7,  1900. 

Deplacenient  d'un  pont  en  fer  (repair- 
ing an  iron  bridge),  Anon.,  404, 
xxxvi.  336. 

Monier  cylinders  and  pile  covers. 
Cockle  Creek  bridge,  New  South 
Wales,  Anon.,  462,  xxvii.  396. 

Australian  bridges,  Anon.,  761,  xxi. 
186. 

Law  relating  to  the  construction, 
maintenance  and  repair  of  railway 
bridges  and  their  approaches, 
Anon.,  7  78,  xxi.  47,  152,  281. 

Hydraulic  method  of  sinking  cast-iron 
piles:  Moruya  bridge,  New  South 
Wales,  Anon.,  778,  xxi.  235. 

Exact  design  of  statically  indeter- 
minate frame-works,  an  exposition  of 
its  possibility,  but  futility,  by  Frank 
H.  Cilley.  131,  xliii.  353. 

Moving  loads  on  railway  underbridges, 
by  W.  B.  Farr,  4  66,  cxli.  2. 

Kailway  flood-works  in  Punjab  and 
Sind,  relative  to'  the  North-western 
state  railway,  ny  Richard  Craig 
Farrell,  4  6  6*  cxl.  130. 

Note  on  floor  system  of  girder  bridges, 
by  C.  F.  Findlay,  466,  cxli.  21. 

Nouvelle  type  de  pont  suspendu  rigide 
(new  type  of  a  rigid  suspension 
bridge),  by  C.  Gisclard,  14  6,  1899, 
iv.  180;   404,  xxxvii.  5. 


Economies  in  railway  bridge  design 
and  manufacture,  by  J.  Graham, 
315,  lxxxix.  83. 

Failure  of  Birs  bridge,  Switzerland, 
by  T.  Graham,  4  6  2,  xxviii.  174,  193. 

Bijdrage  tot  de  berekening  van  de 
spanningenin  de  dwarsdragers  van 
ijzeren  bruggen  in  het  bijzonder  van 
die  be  Bonnel  en  Moerdijk  (stresses 
in  cross  girders),  by  A.  C.  C.  G.- 
Hemert,   544,   1899-1900,  1. 

Testing  a  concrete  bridge  arch,  by  A. 
Hoch,  4  66,  exxxix.  436. 

General  criterion  for  position  of  loads 
causing  maximum  stresses  in  any 
member  of  a  bridge  truss,  by  L.  M. 
Hoskins,  131,  xlii.  240. 

Comparison  of  weights  of  a  three- 
hinged  and  a  hinged  spandrel- 
braced  parabolic  arch,  by  C.  W. 
Hudson,  131,  xliii.  20. 

Oonderzoek  van  de  langsdragers  in 
onze  spoorwegbruggen  (strength  of 
rail-bearers),  by  N.  C.  Kist,  543, 
1899-1900,  100. 

Tests  of  model  arches,  by  Daniel  B. 
Luten,  4  66,  cxli.  413. 

Zwei  instrumente  fur  niessungen  von 
formandernng  und  spannungen  au 
briicken  (two  instruments  for  meas- 
uring deformation  and  stresses  in 
bridges),  by  G.  Mantel,  83  6,  Feb- 
ruary 3,  10  and  17,  1900. 

Der  Deutsche  bruckenban  im  XIX. 
jahrhundert  (German  bridges  of  the 
19th  century),  by  George  Mehrtens, 
983.  xliv.  494,  531,  570,  631,  691, 
803,  911,  982,  1118,  1337,  1536,  1561. 

Pont  a  arcades,  systeme  Vierendeel 
(Vierendeel  system),  by  A.  Morizot, 
7  9  2,  xxi.  97,  337. 

Insufficient  provision  for  counter- 
stresses  in  railroad  bridges,  by 
Henry  S.  Pritchard,  131,  xlii.  547. 

Counter  stresses  in  railway  bridges, 
by  Henry  S.  Pritchard,  4  66,  cxl. 
301. 

Proposed  specifications  for  steel  rail- 
road bridges,  by  J.  W.  Schaaib,  9  71, 
v.  347. 

Direct  method  of  spacing  rivets  and 
finding  the  position,  etc.,  of  stiff ners 
in  plate  girders,  by  E.  Schmitt,  13  0, 
xxvi.  1044. 
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Belastungsprobe  bis  zum  bruch  der  Er- 
lenbachbriicke  der  Schwarzwaldbahu 

(destruction  test  of  the  Erlenbach 

bridge  on  the  Black  Forest  railway), 

by    F.    Schiile.    83  6,    January    13, 

1900;  abs.  466.  cxli.  418. 
Proposed   specifications   for    steel    for 

bridges,    etc.,    by    H.    R.    Seaman, 

7  7  2,  June  22,  1900. 
Power  required  to  turn  swing-bridges, 

by  R.  Skutsch,  4  6  6,  cxli.  419. 
Concrete-steel  bridge  construction,  by 

Edwin  Thacher,  4  6  6,  cxl.  358. 
Weights  of  American  bridges,  by  H. 

G.  Tyrrell,  317,  lxix.  759. 

b. — Great  Britain. 
Great  Northern  railway :  bridges  over 
the  river  Aire,  Anon.,  315,  lxxxix. 
259,  402,  438. 

c. — Europe. 

New  railway  bridges  in  Paris,  Anon., 
315,  lxxxix.  5. 

Three-hinged  steel  arch  railway  bridge 
across  the  river  Viaur,  France, 
Anon.,  3  25,  September  6,  1900. 

Ingenious  bridge,  Courcelles  to 
Champs  de  Mars,  Anon. ,3 43, iii. 340. 

Die  eisenbahnbriicke  iiber  den  Rhein 
bei  Worms  (railway  bridges  over 
the  Rhine  at  Worms),  by  —  Geibel, 
9  83.  xliv.  1629. 

Mededeeling  betreffende  het  aanspan- 
nen  der  tegendiagonalen  van  de 
hoofdliggers  van  de  brug  over  de 
Maas  bij  Ravestein  (bridge  over  the 
Maas),  by  P.  Joosting,  541,  1900, 
186. 

Bridge  over  the  Mulde  between  Xie- 
derschelma  and  Stein-Hartenstein, 
Saxony,  by  P.  Mehr,  4  6  6,  cxli.  421. 

Kaisersteg  bridge,  by  H.  Muller,  3  27, 

February  17,  1900"! 
•Viaducts  near  Drum   and  Neuschloss 
on  the  North  Bohemian  transversal 
railway,  by  H.   Rosche.    4  6  6,   cxli. 
420. 

Notes  sur  la  construction  du  viaduc 
du  Viaur,  ligne  de  Carmaux  a 
Rodez  (construction  of  the  Viaur 
viaduct),  by  —  Thery,  14  6.  1899, 
iv.  79. 
Bridge  across  the  Seine  on  the  Champ- 
de-Mars  railway,  by  Ed.  Widmer, 
466,  cxl.  303. 

d. — Asia. 

Siberian  railway  :  building  the  bridge 
across  the  Yenissei,  Anon.,  315,  xc. 
4. 

Pont  sur  le  Kosi  (bridge  on  the  Kosi), 
Anon.,  46  2,  xxvii.  83. 

Kotri  bridge,  India,  Anon.,  46  2, 
xxvii.  277. 

Ehegaon  viaduct,  Great  Indian  Penin- 
sula railway,  Anon.,  4  62,  xxviij.  46. 


Palar  bridge,  Villupuram-Dharmav- 
aram  section,  South  Indian  railway, 
Anon..  462.  xxviii.  222. 

Nerbudda  bridge  at  Broach,  Bombay, 
Baroda  and  Central  India  railway, 
by  E.  F.  Dawson  and  C.  W.  Hod- 
son,  462,  xxvii.  394,  412;  xxviii.  12. 

Railway  construction  in  India,  with  a 
description  of  the  building  of  a  large 
bridge,  by  Edward  Waller  Stoney, 
4  6  8,  xxvii.  20. 

e. — Africa. 

New  Colenso  and  Frere  bridges,  Anon., 
315,  lxxxix.  71. 

World's  record  in  bridge  building : 
Tugela  bridge.  Anon.,  315,  lxxxix. 
330,  381;    84  2,  lxxxii.  116. 

Frere  and  Tugela  bridges,  Anon.,  317 
lxix.  121. 

Pont  a  jonction  centrale  partielle  sur 
le  Cheliff,  Algerie  (cantilever  bridge 
over  the  Cheliff,  Algeria),  by  A. 
Dumas,  404,  xxxv.  214. 

Atbara  river  bridge,  by  Richard 
Khuen,  jun.,  3  3  3,  xvi.  324. 

Eine  Amerikanische  briicke  im  Sudan 
(American  bridge  in  the  Soudan),  by 
F.  C.  Kunz,  981.  February  23,  1900. 

Nederlandsche  Zuid  -  Afrikaansche 

Spoorweg  Maatschappij  in  den 
Transvaalsch  -  Engelschen  OorW 
1899-1900  (Netherland  South  African 
railway  company),  by  Th.  Stein- 
metz,  541,  1900,  417,  433. 

f. — America. 

Davenport  and  Rock  island  bridge 
over  the  Mississippi  river,  U.S.A., 
Anon.,  325,  January  11,  1900;  842' 
lxxxii.  168. 

Eight-track  rolling-lift  drawbridge 
over  the  Chicago  drainage-canal. 
U.S.A.,  Anon.,  3  25,  May  24,  1900- 
3  43.  iii.  338. 

Bridge-work  of  the  Pittsburg,  Bes- 
semer and  Lake  Erie  and  Union 
railways,  U.S.A.,  Anon.,  3  25,  Aug- 
ust 16,  1900. 

Lehigh  valley  railroad  bridge  at  Eas- 
ton,    Pennsylvania,    U.S.A.,    Anon 
3  27.  February  10,  1900. 

Operating  mechanism,  Duluth  and 
Superior  swing  bridge,  U.S.A., 
Anon.,  3  2  7,  February  24,  1900. 

Inter  -  provincial  bridge,  Ottawa, 
Canada,  Anon.,  3  2  7,  March  10 
1900. 

Bridge  work  on  the  Baltimore  and 
Ohio  railroad,  U.S.A.,  Anon.  3  27 
March  24,  1900. 

Memorial  bridge  across  the  Potomac, 
at  Washington,  U.S.A.,  Anon.,  327' 
April  21,  1900;    84  2.  lxxxii.  313. 

Special  bridge  and  viaduct  construc- 
tion in  western  Pennsylvania, 
U.S.A.,  Anon.,  3  27,  April  28,  190o! 
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Elevated  railway  drawbridge  in  Bos- 
ton, U.S.A.,  Anon.,  842,  lxxxiii. 
11  ;   909.  January  6,  1900. 

Bridges  of  Niagara  gorge,  Anon., 
842,   supplement,   xlix.   20212. 

Einzua  viaduct  of  the  Erie  railroad 
company,  U.S.A.,  by  C.  R.  Grimm, 
13  0,  xxvi.  1067. 

Old  chain  suspension  bridge,  U.S.A., 
by  Malverd  A.  Howe,  77  2,  January 
5,  1900. 


Temporary  bridge  across  the  Missis- 
sippi river  at  St.  Paul,  Minnesota, 
U.S.A.,  moving  of  three  140-feet 
spans,  by  A.  W.  Minister,  159,  xxiv. 
58. 

g. — Australasia. 
Low-level    concrete    bridge    over    the 
Mary  river,   Maryborough,  Queens- 
land,  by  A.    B.   Brady,    4  66,    cxli. 

246. 


5.  Carriages  and  Wagons. 


a. — General. 

Development  of  the  steel  car,  Anon., 
115,  January,  1900. 

Fifty-tons  bogie-wagons  for  the  Cale- 
donian railway,  Anon.,  317,  lxix.  81. 

Steel  railway  carriages,  Anon.,  3  43, 
ii.  479. 

Thirty-tons  coal  wagons,  Anon.,  493, 
lx.  551. 

Ettenger  tubular  frame  wagons, 
Anon.,  493,  lxi.  1101. 

Large  wagons  for  use  in  iron  and  steel 
works,  Anon.,  493,  lxi.  1272. 

Pressed  steel  cars  for  France,  Anon., 
772,  August  10,  1900. 

Manufacture  of  pressed  steel  cars,  by 
S.  B.  Ely,  613,  vi.  668. 

Goodwin  steel  car  in  collision,  by  John 
M.  Goodwin,  7  72,  January  12,  1900. 

New  corridor  dining  trains  on  east 
coast  route  to  Scotland,  by  Charles 
Bous-Marten,  315,  xc.  112. 

36-feet  80,000  pound  coal  cars,  by  S.  S. 
Stiff ey,  115,  January,  1900. 

Large  freight  cars  on  British  rail- 
ways, by  J.  D.  Twinberrow,  2  7  2, 
lxxix.  750;  315,  lxxxix.  412;  317, 
lxix.  560;  493,  lx.  752. 

Bail  way  rolling  stock  of  high  capacity, 
by  J.  D.  Twinberrow,  3  43,  iii.  152. 

Capacity  of  railway  wagons  as  affect- 
ing cost  of  transport,  by  J.  D.  Twin- 
berrow, 47  7,  1900,  557. 

Japanese  sleeping  car,  by  Willard  C. 
Tyler,  7  7  6,  August  11,  1900. 

b. — Brakes. 

Electric  air-brake  system,  Anon.,  2  9  9, 
September  19,  1900. 

Either-side  brake :  H.  Pedley,  Anon., 
315,  xc.  617. 

Brake  shoes,  Anon.,  4  6  6,  cxl.  380. 

First  air  brake,  a  short  history,  also 
reminiscences  of  its  first  engineer, 
Anon.,  582,  February,  1900. 

Price  momentum  friction  brake, 
Anon.,  613,  vi.  892. 

Air-brake  catechism  for  firemen,  engin- 
eers, etc.,  by  Robert  H.  Blackall, 
New  York. 

Testing  cock  for  air-brakes,  by  J.  P. 
Kelly,  58  2,  January,  1900. 


Bapports  au  comite  de  l'exploitation 
technique  des  chemins  de  fer  sur  le 
frein  a  air  comprime  systeme  Lip- 
kowski  (reports  on  the  Lipkowski 
compressed-air  brake),  by  —  Leaute, 
—  Mayer  and  —  Vicaire,  141,  xviii. 
79;   14  6,  1900,  i.  340. 

Ueber  den  wirkungsgrad  der  spindel- 
bremsen  von  eisenbahn-falirzeugen 
(efficiency  of  hand-brakes  on  railway 
cars),  by  C.  Schloss,  981,  April  6, 
1900. 

Friction  of  brake-shoes  under  various 
conditions  of  pressure,  speed  and 
temperature,  by  E.  A.  Smart,  3  25, 
September  27,  1900;  772,  Septem- 
ber 28,  1900. 

Automatic  recorder  of  emergency- 
brake  applications,  by  W.  E. 
Symons,  7  72,  February  2,  1900. 

Ueber  eine  elektrische  steuerung  von 
luftdruckbremsen  (electrical  control 
of  air-brakes),  by  H.  Wagner,  42  6, 
September  15,  1900. 

Bailway  brake  experiments,  by  Alfred 
Willis,  613,  v.  907. 

c. — Couplings. 

Brochlbank  coupler  for  railway  tvagons, 
Anon.,  London. 

Improved  coupling  appliance  for  rail- 
way wagons,  Anon.,  27  2,  lxxx. 
1242. 

Pneumatic  drop  pilot  coupler,  Anon., 
2  7  9,  v.  1056. 

Automatic  couplings  on  mineral  rail- 
ways, Anon.,  315,  lxxxix.  537. 

Cridlan-and-Kirsch  automatic  coup- 
ling, Anon.,  315,  xc.  395. 

Wagon  coupling:  Hill,  Anon..  315, 
xc.  590. 

Automatic  railway  couplings,  Anon., 
317, lxix.  557. 

Automatic  coupling,  Anon.,  3  43,  ii. 
549. 

American  couplers  on  English  wagons, 
Anon.,  493,  lxi.  1163. 

Automatic  air-coupling  for  air  brakes  : 
T.  Patching,  Anon.,  842,  lxxxiii. 
20. 

L'attelage  aiitomatique  des  vehicules 
sur  les  chemins   de  fer  Am^ricains 
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(automatic  coupling  of  carriages  on 

American  railroads),  by  A.  Baehel- 

lery,  141,  xvii.  345. 
Failures  in  the  draw   and  buffing-gear 

of  railway  wagons,  by  (i.  T.  Glover, 

466,  cxli.  213. 
Coupling    for   railway    goods    wagons, 

by  J.  Graham,  812,  xv.  136. 

d. — Heating. 
Car-heating  in  Germany,  Austria  and 

Switzerland,  Anon.,  7  7  0,  February, 

1900. 
Methods   nouvelles    de    chauffage    des 

trains  de  chemins  de  fer  en  France 

(heating     railway     trains),     Anon., 

7  9  2,  xxi.  76. 
Description  des  systemes  de  chauliage 

des  trains  a  la  vapeur :    Lancrenon 

and  Dery  (heating  by  .steam),  by  E. 

Belleroche,  15  5,  xii.  291. 
Cost  of  heating  railway  carriages  with 

steam,  by  B.  Klugc,  466,  cxli.  361. 

e. — Lighting. 

Elektrische  wagenbeleuchtung  mittels 
eines  durch  eine  der  achsen  getriebe- 
nen  dynamos :  Stone  and  Dick 
systems  (electric  lighting  of  railway 
carriages),  Anon.,  28  9,  ccexv.  130. 

Lighting  railway  carriages  by  elec- 
tricity, Anon.,  315,  xc.  30. 

Lucal  portable  petroleum  lamp, 
Anon.,  343,  iii.  181. 

Acetylene  for  railroad  lighting.  Anon., 
7  7  2,  September  28,  1900. 

Eclairage  electric- ue  des  voitures  de 
chemin  de  fer  (electric  lighting  of 
railway  trains),  Anon.,  7  9  2,  xxi. 
470. 

Electricity  versus  gas  for  train  light- 
ing, by  Alton  D.  Adams,  3  03,  xlv. 
866;   84  2.  supplement.  1.  21)788. 

Electric  train  lighting,  by  Alton  D. 
Adams,  84  2,  lxxxii.  130. 

Improved  system  of  electric  lighting 
on    railways,    by   —    Auvert,    4  6  6, 


exxxix.  431 ;   cxl.  406. 
Use    of    acetylene    in    railway-station 

and  train  lighting,  by  A.  Lipschutz, 

117,  September  17,  1900;  159,  xxiv. 

355;  613,  vi.  530. 
Neiies  system  der  elektrischen  beleuch- 

tung  von   eisenbahnwagen   (electric 

lighting  of  railway  carriages),  by  H. 

Massenbach,  313,  January  11,  1900. 
Electric    lighting    of    railway    trains, 

by  Geo.  D.  Shephardson,  3  01,  xxxvi. 

5. 

f. — Miscellaneous. 

Souchon  tyre  pantograph,  Anon.,  317, 
lxx.  75. 

Boiled  versus  forged  axles,  Anon., 
4  93,   lx.   794. 

Bailway  car  wheels,  Anon.,  493,  lx. 
835. 

Bearing  metals  for  railroad  cars, 
Anon.,  613.  vi.  237. 

Cars  painted  in  ten  minutes,  Anon., 
625,  xx.  488. 

Ventilating  passenger  cars  on  the 
Pennsylvania  railroad,  Anon.,  7  7  2, 
February  9,  1900. 

Draught  excluder  for  railway  carriage 
drop-lights:  Eanscher,  Anon.,  7  78, 
xxi.  381. 

Bailway  carriage  making  machinery, 
Anon.,  842,  supplement,  xlix.  20322. 

Bailway  bearings :  an  investigation  of 
causes  of  hot  boxes  in  railway  ser- 
vice, and  methods  for  their  preven- 
tion, by  Bobert  Job,  3  5  5,  cxlix. 
439. 

Korte  aanteekeningen  omtrent  rol- 
wagens  of  traversen  (apparatus  for 
moving  railway  wagons  trans- 
versely), by  B.  J.  Haitsma  Mulier, 
6  41,  19(1(1,  "334. 
Ueber  die  directe  radrcifenverbindung, 
patent  Honigsvald,  vom  stand- 
punkte  der  technologie  des  eisens 
(railway  wheels),  by  A.  Sailler,  73  2, 
xlviii.  333. 


6.  Locomotives. 


a. — General. 

Amerikanische  lokomotiven  in  Europa 
(American  locomotives  in  Europe), 
Anon.,  289,  ccexv.  376. 

Detailed  weights  of  a  locomotive 
engine,  Anon.,  315,  lxxxix.  135. 

Austrian  locomotives  at  the  Paris  ex- 
hibition, Anon..  317,  lxx.  208. 

German  locomotives  at  the  Paris  ex- 
hibition. Anon..  317,  lxx.  298. 

Belevage  d'une  machine  locomotive 
tombee  dans  un  canal  (raising  a 
locomotive  fallen  into  a  canal), 
Anon.:  404,  xxxviii.  461 

History  of  the  colliery  locomotive. 
Anon.,  493,  lx.  645,  646. 


Some     Holland     locomotives,     Anon., 

58  2,  June,  1900. 
American       passenger       locomotives, 

Anon.,   613,  v.  301. 
Compound    locomotives,    Anon.,    613, 

vi.  187. 
British    locomotive    boiler    building, 

Anon.,   615,  i.  126. 
Oil  as  a  locomotive  fuel  in  California, 

Anon.,    774,  December  28,   1900. 
Locomotive    terminal    of    the    French 

Eastern     railway     at     Noisy-le-Sec, 

Anon.,  77  6,  November  3,  1900. 
Types     of     continental      metre-gauge 

engines,  Anon.,  778,  xxi.  71. 
La  distribution  de  la  vapeur  dans  les 
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eylindres  des  locomotives  compound 
(the  distribution  of  steam  in  the 
cylinders  of  compound  locomotives), 
Anon.,  7  9  2,  xxi.  489. 

Development  of  the  American  loco- 
motive, Anon.,  842,  supplement, 
xlix.  20431. 

Some  veteran  locomotives,  by  Alfred 
R.  Bennett,  31 7,  lxix.  63. 

Vibration  of  locomotives  and  permis- 
sible speeds,  by  —  von  Borries, 
4  66,  cxl.  302. 

Use  and  abuse  of  colliery  locomotives, 
by  W.  W.  Clayton,  481,  xvii.  212. 

British  locomotives :  their  history,  con- 
struction and  modern  development,  by 
C.  J.  Bowen  Cooke,  London. 

New  method  of  counterbalancing  loco- 
motives, by  P.  Z.  Davis,  7  7  4,  Jan- 
uary 26,   1900. 

Recent  practice  and  the  future  of  the 
locomotive,  by  F.  W.  Dean,  613,  v. 
533. 

Father  of  the  locomotive  engine,  by 
William  Fletcher,  331,  iv.  510. 

Locomotive  tenders,  by  William  For- 
syth, 115,  February,  1900. 

Increasing  size  of  American  locomo- 
tives, by  William  Forsyth,  24  9, 
xviii.  146. 

Resistance  of  locomotives  and  trains 
determined  experimentally ,  by  Albert 
Frank,  translated  by  A.  Bewley, 
Madras. 

Bemerkungen  iiber  altere  und  neure 
anschauungen  in  der  lokomotiv- 
konstruktion  (methods  of  locomotive 
construction),  by  Hr.  v.  Helmholtz, 
9  83,  xliv.  52. 

Use  of  liquid  fviel  in  locomotives,  by 
James  Holden,  331,  iv.  356;  4  93, 
lxi.  1100. 

Modern  locomotive  practice  of  the 
world,  by  J.  Horsfall  and  H.  Parker, 
3  31,  ii.  235;  iii.  46,  83,  145. 

Suppression  of  the  steam  by  the  elec- 
tric locomotive,  by  W.  Langdon, 
470,  — ;  abs.  303,  xlvi.  199,  273; 
abs.  315,  xc.  572,  599,  620;  abs. 
317,  Ixx.  748,  783;  abs.  613,  vi. 
927;  vii.  23,  48;  abs.  761,  xxii.  582; 
xxiii.  8;  abs.  7  78,  xxii.  57. 

Note  sur  la  determination  des  charges 
remorquees  par  les  locomotives  et 
sur  celle  des  quantites  de  vapeur 
consommees  aux  differentes  condi- 
tions de  la  marclie  (loads  drawn  by 
locomotives  and  volume  of  steam 
used),  by  M.  F.  Maison,  141,  xvi. 
499. 

Questions  in  locomotive  design,  by 
William  G.  Raymond,  772,  March 
30,  1900. 

Locomotive  exhibits  at  Vincennes,  by 
Charles  Rous-Marten,  315,  xc.  256, 
557. 


Locomotive  exhibits  at  the  Paris  i  x- 
hibition,  by  Charles  Rous-Marten, 
3  23,  xix.  877. 

Locomotive  practice  as  displayed  at 
the  Paris  exhibition,  by  Charles 
Rous-Marten,  3  23,  xx.  247. 

Compound  and  four-cylinder  locomo- 
tives in  England  and  France,  by 
Charles  Rous-Marten,  331,  ii.  365, 
485. 

Notes  on  English  and  French  com- 
pound locomotives,  by  Charles  Rous- 
Marten,  3  31,  iv.  535. 

Efficiency  of  exjiress  locomotives,  by 
Rolf  Sanzin,  3  23,  xx.  446. 

Recent  locomotive  practice  in  France, 
by  Edouard  Sauvage,  47  7,  1900, 
375. 

Locomotives  on  Egyptian  railways,  by 
F.  H.  Trevithick,  4  64,  xxviii.  55. 

Relative  advantages  of  ordinary  and 
compound  locomotives,  by  C.  E. 
Wolff,  4  6  6,  exxxix.  308. 

Modern  locomotive  practice,  by  C.  E. 
Wolff,  613,  iv.  836;  v.  184,  330, 
444,  616,  761,  904;  vi.  333,  456,  555, 
693. 

b. — Specific  Locomotives. 

Consolidation  freight  locomotives, 
Anon.,  115,  February,  1900. 

Ten-wheel  locomotives  for  Sweden, 
Anon.,  115,  June,  1900. 

Express  passenger  engine,  North- 
eastern railway,  Anon.,  315,  lxxxix. 
114. 

Four-coupled  bogie  locomotive,  Cen- 
tral Netherlands  railway,  Anon., 
315,  lxxxix.  538;   317,  lxix.  691. 

New  compound  locomotive :  Riekie, 
Anon.,  315,  xc.  55. 

Yard  locomotive,  Central  London  rail- 
way, Anon.,  315,  xc.  108. 

Hungarian  state  engines,  Anon.,  315, 
xc.  156. 

Borsig  locomotive,  with  superheater, 
Anon.,  315,  xc.  233. 

Express  compound  locomotive,  South- 
ern railway  of  Italy,  Anon.,  315, 
xc.  333,  396,  432. 

Locomotives  for  the  Atlantic  City 
flyers,  Anon.,   315.   xc.   460. 

Saddle-tank  locomotive,  Anon.,  315, 
xc.  525. 

Tramway  locomotive :  Lyons-Neuville 
lines,  315,  xc.  541;   317,  lxx.  797. 

Compound  locomotive  for  the  Western 
railway  of  France,  Anon.,  317,  lxix. 
155. 

Mineral  locomotives  for  the  Port  Tal- 
bot and  Barry  railways,  Anon.,  317, 
lxix.  479. 

Caledonian  railway  passenger  loco- 
motives, Anon.,  317,  lxix.  636,  771. 

Petroleum  locomotive  at  the  Paris  ex- 
hibition, Anon.,  317,  lxx.  12. 
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Geared  locomotive  for  McCloud  river 

railroad,  Anon.,  31 7,  lxx.  84. 
Pour-cylinder     Locomotive:     fifanson, 

Auon.,  317,  lxx.  178. 
Four-cylinder       express       locomotive, 
State    railways    of    Saxony,    Anon., 
317.   lxx.   236. 
Heavy    consolidation    locomotive    for 
Illinois  central  railroad.  Anon.,  317, 
lxx.  334. 
Thuile  high-speed  locomotive.  Anon., 

317,  lxx.  403;  613,  vi.  173. 
Express  locomotive  with  superheater 
for  Prussian  State  railways  at  Paris 
exhibition.  Anon.,  317.  lxx.  435. 
Electric  locomotive:  Allegemeine  elek- 
tricitats  gesellschaft,  Berlin,  Anon., 
317,  lxx.  490. 

Locomotives  for  Russian  State  rail- 
ways, Anon.,  317,  lxx.  597. 

Two-cylindcred  compound  locomotive 
for  the  North-eastern  railway  of 
Switzerland,  Anon..  317.  lxx.  625. 

Italian  express  locomotive,  Vincennes, 
Anon.,  317,  lxx.  664. 

Three-cylinder  compound  locomotive 
for  the  Jura-Simplon  railway, 
Anon.,  317,  lxx.  700. 

Express  compound  locomotive  for  the 
Kansei  railway.  Japan,  Anon.,  317, 
lxx.  798. 

New  type  of  express  locomotive:  James 
Holden,  Anon.,  3  31,  iii.  227. 

Compound  express  locomotives  for  the 
South-eastern  railway  of  Switzer- 
land, Anon.,  466,  cxli.  367. 

Consolidation  locomotive  fitted  with 
marine  boiler.  Anon.,  613,  v.  346. 

Cleveland  locomotive  fitted  with  dual 
exhaust,  Anon.,  613,  v.  701. 

Heaviest  passenger  locomotive  in  the 
world,  Dunkirk,  New  York,  Anon., 
613,  v.  772;  vi.  156. 

Midland  locomotive  at  the  Paris  ex- 
hibition, Anon.,  613,  v.  806. 

New  type,  class  R  or  Prairie,  of  Ameri- 
can freight  locomotive,  Anon.,  613, 
v.  912. 

New  class  of  American  passenger  loco- 
motive, Anon.,  613,  vi.  347. 

Mallet  articulated  compound  loco- 
motive, Anon.,  613,  vi.  462. 

Locomotive  No.  2,641  of  the  chemin 
de  fer  du  Nord,  Paris  exhibition, 
Anon.,  613,  vi.  472. 

Ten-wheel  express  passenger  locomo- 
tive for  Great  Northern  railway  :  H. 
A.  Ivatt,  Anon.,  613,  vi.  551. 

Four-cylinder  compound  locomotives 
of  the  Northern  railway  of  France, 
Anon.,  842,  Ixxxii.  101. 

Kristiana,  Gjovikbanens  lokomotiver 
(locomotives  on  the  Gjovik  railway), 
Anon.,  922,  xviii.  683. 

Neuere  elektrische  lokomotiven  (elec- 


tric locomotive),   Anon.,   983,  xliv. 
376;  abs.  466,  cxli.  403. 
Locomotive    compound    a    grande    Vi- 
tesse dee  duniins  de   fer  de  l'etat 
Hongroia   (compound   express   loco- 
motive), by  F.  Barbier,  404,  xxxvii. 
405. 
Locomotive  a  grande  vitesse,  systeme 
Thuile    (Thuile    high-speed    locomo- 
tive), by  F.  Barbier,   404,  xxxviii. 
37. 
Locomotive   mixte   compound   a   trois 
cylindres   des  chemins   de  fer  Jura 
Simplon    (three-cylinder    compound 
locomotive),    by    F.    Barbier,    404, 
xxxviii.  75. 
Locomotive    a     grande    vitesse    com- 
pound     tandem :       construite      par 
l'Usine  Poutiloff  a  St.  Petersbourg 
(tandem  compound  locomotive),   by 
F.  Barbier,   404.  xxxviii.  85. 
La     locomotive     a     grande     vitesse, 
systeme    Thuile   (Thuile    high-speed 
locomotive),    by    L.    Prevost,    8  65, 
1900,  i.  330. 
Compound      six-coupled      locomotive, 
Indian     State     railways,     by     John 
Riekie,  842,  supplement.  1.  20826. 
Ivatt  newest  Great  Northern  engines, 
by      Charles      Rous-Marten,      315, 
lxxxix.  286. 
Paris-Orleans    railway :     four-cylinder 
compound  express  locomotive,  Sola- 
croup,     by     Charles     Rous-Marten, 
315,  xc.  157. 
Great    Western    coupled    express    en- 
gines,   by    C.    Rous-Marten,     7  80, 
March,  1900. 
Moderne       elektrische        lokomotiven 
(modern  electric  locomotives),  by  A. 
Tischbein,  42  6.  January  18,  1900. 
Electrical    locomotives    and    multiple- 
driven  axles,  by  Edward  H.  Tyler, 
317,  lxx.  805. 

c. — Miscellaneous. 

Instruction  in  care  of  journal  boxes, 
Anon.,  115,  February,  1900. 

Improvements  in  locomotive  driver 
brakes,  Anon.,  115,  February,  1900. 

Supporting  rear  ends  of  locomotive 
boilers,  Anon.,  115,  March,  1900. 

Damage  to  crops  by  sparks  from  loco- 
motives, Anon.,  315,  lxxxix.  502. 

Freidmann  mechanical  lubricator  for 
locomotives,  Anon.,  317,  lxix.  428. 

Improvement  in  banding  driving 
springs:  J.  Buckley,  Anon.,  4  93, 
lxi.  567. 

Friction  of  locomotive  slide-valves  and 
valve-rods,  Anon.,  613,  v.  152. 

Cast-steel  driving  wheels  for  locomo- 
tives, Anon.,   613,  v.  420. 

Washing  out  locomotive  boilers  with 
cold  water,  Anon.,  613,  v.  434. 
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Smoke    and    spark    destroyer,    Aiiuii., 

613,  vi.  155. 
Piston-valves  for  locomotives,   Anon., 

613,  vi.  254. 
Track-tank    watex-SCOOp:    H.    F.    Ball, 

Anon.,  613,  vi.  707. 
Packing  and  lubrication,   general  in- 
structions on  the  New  York  Central 

and   Hudson    river   railroad.    Anon., 

772,  January  26,  1900. 
Marine  boiler  on  a  locomotive,  A.,  T. 

and  S.  F.  Ry,  Anon.,  7  7  6,  February 

10,  1900. 
Staybolts  for  locomotive  boilers,  by  A. 

Baird,  613,  vi.  51. 
Smokeless    combustion    in    locomotive 

fire-boxes,  by  A.  Bement,  3  25,  Octo- 
ber 18,  1900. 
Lubrication   of  locomotive   fore-wheel 

flanges, by  A.  Bewley.  462,xxvii.  77. 
Trial  of  a  spark-arrester,  by  C.  Cario, 

4  6  6,  cxli.  365. 
Painting     of     Pennsylvania     railroad 

locomotives,    by    C.    H.    Caruthers, 

7  7  2,  August  31.  1900. 
Fire-box  crown  stays,   by  F.  J.  Cole, 

7  61,  xxi.  539. 


Electrolytic  process  for  the  manufac- 
ture   of     parabolic     reflectors     for 

search   lights,    and    locomotive-head 
lights,    by    Sherard    Cowper-Coles, 

33  9,   Ixxk  261,  282. 

Modern  British  locomotive  boilers,  by 
A.  F.  Kyffin,  616,  i.  283;  ii.  1,  34, 
78. 

Flexible  staybolt  for  locomotives,  by 
W.  Leach,  613,  vi.  564. 

Locomotive  draught  appliances,  by  C. 
H.  Quereau,  613,  v.  595. 

Exhaust  and  draught  in  locomotives, 
by  C.  H.  Quereau,  772,  January  19, 
1900. 

Exhaust  and  draught  in  locomo- 
tives, by  Edouard  Sauvage,  613, 
vi.  193. 

Friction  tests  of  a  locomotive  slide- 
valve,  by  Frank  C.  Wagner,  13  3, 
xxi.  242. 

Causes  of  rapid  wear  and  tear  of  fire- 
boxes of  locomotives,  by  Robert 
Weatherburn,  315,  xc.  630. 

Some  locomotive  smoke-boxes :  their 
blast-pipes  and  fittings,  by  G.  Wil- 
lans,  7  61,  xxii.  434. 


7.  Permanent  Way. 


Report  of  the  committee  appointed  by 
tin  Hoard  of  Trade  to  enquire  into 
the  loss  of  strength  i/t  steel  rail* 
through  u-<r  mi  railways,  together  with 
appendices  thereto,  London. 

Mining   railwavs,    Anon.,    16  9,    xviii.- 
192. 

European  methods  of  tie  preservation, 
Anon.,  2  85,  xliii.  349. 

Dampframmenwagen  auf  Amerikan- 
ischen  eisenbahnen  (pile-driver  for 
American  railroads),  Anon..  289, 
ccexv.  412. 

Improved  rail  joint:  Max  Barschall, 
Anon.,  301,  xxxv.  679. 

Life  of  steel  rails,  Anon.,  315,  xc.  77. 

Deterioration  of  steel  rails,  report, 
Anon.,  317,  lxx.  55;  613,  vi.  37. 

American  permanent-way  construc- 
tion. Anon.,  3  23,  xx.  123. 

Building  large  embankments  on  the 
Boone  County  railway,  Anon.,  3  25, 
February  8,  1900. 

Preservation  of  ties  on  the  Southern 
Pacific  railway,  Anon.,  325,  Octo- 
ber 25,  1900. 

Great  Northern  railway  :  widening  be- 
tween Finsbury  Park  and  Wood 
Green,  Anon.,  3*3,  iii.  34. 

Wear  of  wheels  and  rails,  Anon.,  46  2, 
xxvii.  339. 

American  cycle  trollies.  Anon.,  4  62, 
xxviii.  177. 

Devices  for  preventing  the  creep  of 
rails,  Anon.,  4  62,  xxviii.  382. 

Electric  rail-welding,  Anon.,  4  66,  cxl. 
380. 


Rail-sawing  and  drilling  car,   Anon., 

4  66,  cxli.  365. 
Strength  of  steel  rails,   Anon.,    4  93, 

lxi.  82. 
Renewing  steel  rails,  Anon.,  4  93,  lxi. 

121. 
Railway  rails,  Anon.,  613,  v.  526. 
Apparatus  for  tarring  railway  sleepers, 

Anon.,  613,  vi.  172. 
Spreader  car  for  railroad  track,  Anon., 

613,  vi.  346. 
Robinson  track  jack,  Anon.,   613,  vi. 

356. 
Independent  rail  joint.  Anon.,  613,  vi. 

640. 
Split  switches,  Anon.,  776,  November 

24,  1900. 
Les  traverses  d'acier  an  chemin  de  fer 

de  l'etat  a  Sumatra  (steel  sleepers), 

Anon.,  792,  xxi.  429. 
Traverses      d'acier      (steel      sleepers), 

Anon.,  794,  xlviii.  277. 
Anchor    to    prevent    the    creeping    of 

rails,  Anon.,  842,  lxxxii.  149. 
Creeping  of  rails  on  Eads  bridge,  St. 

Louis,  Anon.,  84  2,  lxxxii.  181. 
Lord     Kelvin's     electric     trolley    rail 

tester,  Anon.,  842,  lxxxii.  292. 
Eailbreaker  for  removing  old  tracks, 

Anon.,  842,  lxxxiii.  265. 
Apparatus    for    lifting    rails,    Anon., 

84  2,  supplement,  xlix.  20307. 
Remarkable     railway    crossing,     Bos- 
ton,   Anon.,     84  2,    supplement,    1. 
20529. 
Goldschmidt  process  of  rail  welding, 

Anon.,  909,  February  3,  1900. 
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Momentum  grades,  by  C.  Frank  Allen, 
7  7  2,  January  12.  1900. 

Wear  of  steel  rails  in  tunnels,  by 
Thomas  Andrews.  3  31,  Hi.  162. 

Rail-bonding,  by  R.  D.  Appleton, 
4  66,  cxl.  380. 

Minimum  curvature  on  normal  (4  feet 
8£  inches)  and  narrow-gauge  rail- 
ways, by  A.  Bewley,  462,  xxvi.  427. 

Design  of  track  for  express  service,  by 
A.  Bewley,  4  6  2,  xxvii.  126,  141,  172. 

Rail-joint  question  from  a  French 
point  of  view,  by  A.  Bewley,  462, 
xxvii.  188,  204. 

Measurement  of  deflexion  of  track 
under  rolling  loads,  by  A.  Bewley, 
4  6  2,  xxvii.  252. 

SSehienenverschliess  (wear  of  rails),  by 
K.  Beyer,  83  6,  Januarv  20  and 
August  18,  1900. 

Goldschmidt  rail-welding  process,   by 

—  Beyer  and  —  Goldschmidt,  4  66, 
cxli.  437. 

Influence  of  the  speed  of  trains  on  the 
strength  of  rail  joints,  by  —  Blum, 
466,   cxl.  300. 

Pine  sleepers  for  railway  tracks,  by 
C.  Brauning.  4  6  6,  cxl.  295. 

Specifications  for  rail  steel,  report,  by 

—  Bricka  and  —  Poulet,  493,  lxi. 
408. 

Nickel  steel  rails  in  the  United  States, 
by  W.  H.  Brown,  4  6  6,  cxli.  357. 

Consolidation  des  attaches  dans  les 
traverses  de  chemins  de  fer  (consoli- 
dation of  fastenings  in  railway  cross 
tiesi,  by  —  Cartaull,  790,  Feb- 
ruary. 1900. 

Preservation  of  railway  ties  in  Europe, 
by  O.  Chanute,  130,  xxvi.  900. 

Recent  practice  in  rails,  by  A.  L. 
Colby  and  R.  W.  Hunt,  130,  xxvi. 
752.  " 

Notes  on  permanent  way  material,  plate- 
laying  and  points  and  crossings,  with 
a  few  remarks  on  signalling  and 
interlocking,  by  W.  H.  Cole,  London. 

Traverses  de  chemins  de  fer  en  Queb- 
racho, Colorado  (Argentine  wood  for 
railway  sleepers),  by  J.  Courau, 
86  5,  1899,  ii.  201;  abs.  4  6  6,  cxxxix. 
388. 

Artificial  preservation  of  railroad  ties 
by  the  use  of  zinc  chloride,  by  Wal- 
ter W.  Curtis,  131,  xlii.  288. 

Electric  welding  of  rail  joints,  by  R. 
F.  Danforth,  4  6  6,  cxl.  419. 

Methode  graphique  pour  la  reconnais- 
sance et  la  verification  du  trace  des 


voies   de   chemins   de    fer   (graphic 

registering  method  for  railway  track 

inspection),    by  —  Desdouits,   14  6, 

1899,   iv.    192. 
Important  results  obtained  in  the  past 

fifteen  years  with  the  stiff  and  heavy 

rail-sections,  by  P.  H.  Dudley,  122, 

xxix.  318. 
Highway  grade-crossing  alarms,  by  J. 

S.  Evans.  325,  August  30,  1900. 
Iron   and   steel   rails   in   America,    by 

Robert  W.  Hunt,  315,  xc.  40,  94. 
Electric  welding  of  rails,  by  H.  F.  A. 

Kleinschmidt,   466,  cxxxix.  488. 
Der    oberbau    der    Wiener    stadtbahn 

(track  of  the  Vienna  City  railway), 

by   Hugo  Koestler,    9  81,    March  9, 

1900. 
Transition  curves  on   railways,   by  J. 

H.  Lary,  971.  v.  394. 
New  type  of  excavating  machine,  by 

S.  H.  Lea,  3  25,  February  8,  1900. 
Cold-expansion    of    metals:     singular 

phenomena   observed   on   the   Great 

Siberian    railroad,    by    L.    Lodian, 

331,  iii.  238. 
Eutspricht  das  zur  zeit  uebliche  pru- 

fungsverfahren  bei  der  uebernahme 

von    stahl    schienen   seinem    zwecke 

(do    the    usual    acceptance    tests    of 

steel  rails  answer  their  purpose),  by 

A.  Martins,  89  7,  xx.  369. 
Grade  crossings,  by  A.  Mordecai,  159, 

xxiii.    255. 
Les      traverses      metalliques      (metal 

sleepers),  by  Auguste  Moreau,  8  65, 

1899,  ii.  672;  abs.  466,  cxl.  296. 
Electric    working    of    sidings,    by    — 

Othegraven,  4  6  6,  cxli.  400. 
Wear  of  steel  rails,   by  J.   W.    Post, 

4  6  6.  cxli.  362. 
Unaccountable     derailments,     by     J. 

Reikie  and  G.  Stockhammer,   462. 

xxviii.  49. 
Super-elevation     and     slackening     of 

gauge     on     railway-curves,     by     J. 

Sandner,  4  6  6,  cxli.  332. 
Ballasting    of   railway   tracks,    by   — 

Schubert,  4  66.  cxl.  295. 
Pose  de  la  voie,  comparison  des  divers 

modes  de  travail  utilises  a  ce  jour 

(laying    railways),    by    H.    Seymat, 

865.  1900,  ii.  676. 
Derailments,  by  J.  H.  Wallace,   613, 

vi.      818;       7  7  6,      September      15, 

1900. 
Deflection    of    permanent    way    under 

traffic,    by    A    Wasiutynski.    4  66, 

cxli.  363. 


8.  Signalling  and  Signals. 


Low-pressure  pneumatic  interlocking 
at  Jersey  city,  Anon..  279,  v.  952. 

Timmis  automatic  electric  signals  at 
the  Paris  exhibition,  Anon..  317, 
lxix.  647. 


Pneumatic  signalling  plant  at  the 
Paris  exhibition.  Anon.,  317,  lxx. 
331. 

New  system  of  railway  signalling, 
Anon.,  3  43,  ii.  435. 
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Dispositif  pour  cconomiser  lea  petards 
sur  les  chemins  de  fer  (fog-signals), 
Anon.,  404,  xxxvi.  353. 

First  principles  of  railway  signalling, 
Anon.,  462,  xxvii.  307. 

Hit  electrische-automatisch  bloksig- 
ii li  1  van  Virgillito  (Virgillito  auto- 
matic electric  block  signal),  Anon., 
541,   1900,  224. 

Fog-signalling  on  our  railways, 
Anon.,  615,  i.  159. 

Taylor  electric  switch  and  signal  ap- 
paratus, Anon.,  7  7  2,  September  28, 
1900. 

Electricity  in  railway  signalling, 
Anon.,  7  7  8,  xxi.  5,  45,  79,  107,  133, 
165,  213,  235,  336,  378. 

Low-pressure  pneumatic  system  of 
working  points  and  signals.  Anon., 
7  78,  xxi.  229. 

Electro-pneumatic  switching  and  sig- 
nalling system  at  the  South  Boston 
terminal  station,  Anon.,  84  2,  lxxxii. 
136. 

Fog-signal  detonator  economizer, 
Anon.,  84  2,  supplement,  xlix.  20362. 

Elektriske  sporvexler  og  signaler  for 
jernbanestationer  (electrical  points 
and  signals  for  railway  stations), 
Anon.,  922,  xviii.  409,  425. 

Some  questions  about  progress  and 
uniformity  in  signalling,  by  B.  B. 
Adams,  77  2,  November  9,  1900. 

Automatic  block  system,  by  C.  F.  Ban- 
croft, 4  6  6,  cxxxix.  463. 

Manchester  and  Liverpool  electrical 
express  railway,  brakes  and  signals, 
by  F.  B.  Behr,  198,  1900,  876. 

Block-system  for  single-line  railways, 
by  M.  Boda,  4  6  6,  cxli.  357. 

System  of  signalling  for  railways,  by 
W,  S.  Boult,  3  25,  June  14,  1900. 

Electrical  signals  on  the  Paris,  Lyons 
and  Mediterranean  railway,  by  — 
Bouvier,  4  6  6,  cxxxix.  432. 

Automatic  block  signalling,  by 
Edward  C.  barter,  7  7  2,  January  12, 
1900. 

Le  crocodile  Lartigue  et  Forest 
(Lartigue  and  Forest  crocodile),  by 


M.  Cossmanu,  790.  February,  L900. 
New  interlocking  switches  and  signal: 
system    Taylor,    by   J.    It.    Cravath, 
3  01,  xxxvi.  40  1. 

Tests  of  railroad  signal  glass,  by  Louis 
Derr,  7  7  6,  June  30,  1900. 

Remarks  on  colour  blindness  and  the 
tests  to  be  adopted  for  its  detection, 
by  F.  W.  Edridge  Green,  778,  xxi. 
368. 

Virgillito  electrisch  selbstthatige 
eisenbahn  -  blocksignale  (Virgillito 
automatic  electric  block  -  signal 
system),  by  L.  Kohlf  first,  313, 
March  8,  1900. 

Signaux  electriques  automatiqties 
system e  Timmis-Lavezzari :  applica- 
tion an  chemin  de  fer  electrique  de 
l'exposition  de  1900  (Timmis-Lavez- 
zari automatic  electric  -  signal 
system),  by  A.  Lavezzari,  8  65,  1900, 
i.  436b;  abs.  466,  cxliii.  356. 

Les  signaux  des  chemins  de  fer  de 
l'etat  Beige  (signals  on  the  state 
railways  of  Belgium),  by  —  Lavigne, 
65  2,  May  19,  1900. 

Boure  Interlocking  gear  on  the  North- 
ern railway  of  France,  by  A.  Mout- 
ier,   46  6,  cxxxix.   389. 

Pipe  connected  signals  for  mechanical 
interlocking,  by  G.  S.  Pfasterer, 
7  7  6,  March  10,  1900. 

Streckenblockeinrichtung  fiir  eingel- 
eisige  bahnen  (block-signal  system 
for  single-track  railroads),  by  Georg 
Rank,  9  81,  April  13,  1900. 

Possibilities  of  three  position  signal- 
ling, by  Frank  Rhea,  7  7  8,  xxi. 
19. 

Automatic  signal  locations,  by  C.  C. 
Rosenberg,  7  7  2,  November  2,  1900. 

Manual  controlled  and  automatic  sig- 
nals, by  Alexander  Holley  Rudd, 
3  2  5,   May  10,   1900. 

Interlocking  protection  for  grade  cros- 
sings, by  J.  I.  Vernon,  7  7  6,  May  5, 
1900. 

Railway  signalling,  by  H.  Rayner  Wil- 
son, London;  abs.  315,  lxxxix.  505, 
531. 


9.  Stations. 


Waverley  station,  Edinburgh,  Anon., 
317,  Ixix.  247,  743. 

London  station  and  goods  depot  of  the 
Great  Central  railway,  Marylebone, 
Anon.,  8  85,  1899,  161. 

South  terminal  station,  Boston,  Massa- 
chusetts, by  George  B.  Francis, 
131,  xliii.  107. 

Mechanical  equipment  of  the  New 
South    station,    Boston,    Massachus- 


etts, by  Walter  C.  Kerr,  133,  xxi. 

151. 
Gedeeltelijke  ombouw  van  het  station 

Arnhem    (railway    station    at    Arn- 

hem),  by  F.  C.  J.  v.  d.   Steen  van 

Ommeren,  541,  1900,  801. 
Paddington   railway  goods  depot,   by 
'   D.  T.  Timins,  780,  March,  1900. 
Victoria  station,  Nottingham,  by  V.  L. 

Whitechurch,  780,  December,  1900. 
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10.  Tunnels. 


Liiftungsanlage  im  (Jolt  hard-tunnel 
(ventilation  of  the  Gothard  tunnel), 
Anon.,  177,  lix.  87. 

London's  lost  tunnel.  Anon.,  27  9,  v. 
923. 

New  York  rapid  transit  tunnel, 
Anon.,   297,  xlvi.  257. 

Spliigen  tunnel,  Anon.,  3  23,  xix.  275; 
84  2,  supplement^  xiix.  20391. 

Simplon  tunnel,  Anon.,  3  23,  xx.  273; 
343,  iii.  170;  836,  May  12, 
1900;  88  2,  xlviii.  484;  9  3  8,  No. 
639. 

Tunnel  de  Ronco,  Italie,  travaux  de 
reconstruction  et  d'achevement  (re- 
construction of  the  Roncon  tunnel), 
Anon.,  404,  xxxvi.  249. 

Der  Spree-tunnel  zwischen  Stralau 
und  Treptow  bei  Berlin  (Spree  tun- 
nel), Anon.,  430,  xxxvi.  17. 

Blackwall  tunnel,  London,  Anon.. 
842,  lxxxii.  217. 


La  ventilation  des  tunnels  et  If 
systenie  Saccardo  (ventilation  of  tun- 
nels, and  the  Saccardo  system),  by 
L.  Champy,  141,  xvii.  167. 

Le  tunnel  du  Simplon  (Simplon  tun- 
nel), by  A.  Dumas,  404,  xxxvii. 
461;  abs.  3  23,  xx.  788. 

Tunnel  through  quicksand,  by  Harri- 
son P.  Eddy,   980,   March,  1900. 

Construction  of  the  Simplon  tunnel, 
by  Charles  Beresford  Fox,  466,  cxl. 
249. 

Great  Alpine  tunnels,  by  P.  Fox,  6  6  6, 
lxii.  281. 

Simplon  tunnel,  l>y  Axel  Larson,  249, 
xvii.  379. 

Souterrain  des  Echarmeaux  ligne  de 
Paray-le-Monial  a  Lozanne  (Echar- 
meaux tunnel),  by  —  Pouthier,  146, 
1900,  iii.  151. 

Maintenance  of  railway  tunnels,  by 
Arthur  Watson,  46  6,  cxl.  180. 


11.  Workshops. 


Lancashire     and     Yorkshire     Railway 

Company,       workshops,       Horwich, 

Anon.,  601,  xvi.  260. 
Railway  wagon  pinching  bar,  Anon., 

613,  vi.  149. 
Depew  shops  of  the  New  York  Central 

railroad,  Anon.,   7  7  2,  February  16, 

1900. 


Agrandissements  des  nouveaux  alliers 
de  la  compagnie  des  chemins  de  fer 
du  Nord  (workshops  of  the  Northern 
railway  of  France),  Anon.,  7  90, 
February.    1900. 

Railway  blacksmithing,  by  Stephen 
Fren,  613,  vi.  174;  7  61,  xxi.  475, 
565. 


XIX.     ADMINISTRATION  AND  STATISTICS. 


1.  General. 


Administration  of  mines,  Anon.,  2  7  4, 
xvi.  116. 

Capital  needs  of  the  iron  and  coal  in- 
dustries, Anon.,  493,  lx.  797. 

Evaluation  des  concessions  auriferes 
au  Transvaal  (valuation  of  gold 
territory  in  the  Transvaal),  by  G. 
Braecke,    794,  xlviii.  201. 

Foreign  capital  and  Russian  engineers, 
bv  P.  S.  Egaroff,  8  68,  1900,  No.  5, 
1. 

Method  of  cost  accounting  with  special 
reference  to  mines,  by  John  E. 
Hardman,    243,  iii.  37. 


Redemption  of  capital  expenditure 
upon  collieries  and  the  valuation  of 
mining  capital,  etc.,  by  George 
Johnson,    2  7  2,   lxxix.  66.  , 

Treatment  of  bad  and  doubtful  debts 
in  mines,  by  George  Johnson,  2  7  2, 
lxxix.  257. 

Relative  costs  and  cost  diagrams,  by 
George  Johnson,  272,  lxxix.  304. 

Colliery  pay  and  time  books,  by  Chas. 
Simpson,  272,  lxxix.  1078. 

Depreciation  of  machinery :  redemp- 
tion of  capital,  by  Robert  H.  Smith, 
3  43,  ii.  270. 


2.  Ambulance. 


Bergpolizei-verordnung  des  kgl.  ober- 
bergamts  Dortmund  vom  12.  Marz 
d.  Js.,  betreffend  massregeln  zum 
schutze  der  gesundheit  der  bergleute 
sowie  zur  ersten  hulfolcistung  bei 
unfallen  (sanitary  arrangements  for 
workpeople,  and  first  aid  to  the  in- 
jured), Anon.,  43  0,  xxxvi.  332. 


Kranken-tragbahre :  system  Bender 
(Bender  ambulance-litter),  Anon., 
430,  xxxvi.  looo. 

First-aid  packet  in  civil  practice  and 
the  organization  of  first  -  aid 
societies:  their  value  in  mining 
regions,  by  M.  J.  Shields,  625,  xxi. 
207. 
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3.  Consular,  Colonial  and  Foreign  Office  Reports,  etc. 


a. —  General. 
Foreign  trade  and  commerce,  accounts 
relating  to  the  trade  and  commerce 
of  certain  foreign  countries  and 
British  possessions,  Board  of  Trade, 
1900. 

b. — Great  Britain. 

c. — Europe. 

General. 

Austro-Hungary. 

Trade    of    Bohemia,    1899,    3  47,    No. 

2402. 
Trade  of  Trieste,  1899,  3  4  7,  No.  2416. 
Trade  of  Austro-Hungary,  1899,  3  47, 

No.  2483. 
Trade  of  Fiume,  1899,  3  4  7,  No.  2521. 
State    encouragement  to    industry   in 

Hungary,  3  48,  No.  531. 

Belgium. 

Association  des  maitres  de  forges  de 
Charleroi :  rapport  general  sur  la 
situation  de  I'industrie  metallurgique 
en  1S99,  Charleroi. 

Trade  of  Ghent,  1899,  347,  No.  2540. 

Trade  of  Belgium  and  the  port  of  Ant- 
werp, 3  4  7,  No.  2543. 

Flax  industry  of  Courtrai,  3  48,  No. 
519. 

Present  state  of  Belgian  coal,  metal 
and  glass  industries,  3  48,  No.  534.' 

Bulgaria. 
Trade    of    Bulgaria,    1899,    3  4  7,    No. 


2493. 


Denmark. 


Trade  of  Denmark,  1898,  supplement- 
ary, 3  47,  No.  2371. 

Finances  of  Denmark  for  years  1896-7 
to  1900-1,  347,  No.  2374. 

Trade  and  agriculture  of  Denmark, 
1899,  3  4  7,  No.  2455. 

France. 

Trade    of    Havre    and    district,    1899, 

3  47,  No.  2387. 
Trade    of    La    llochelle    and    district, 

1899,  3  47,  No.  2393. 
Trade    of    Calais    and    district,    1899, 

3  47,  No.  2409. 
Trade    of    Brest    and    district,    1899, 

3  4  7,  No.  2412. 
Trade  of  Bordeaux  and  district,  1899, 

347,  No.  2415. 
Trade  of  Corsica,  1899,  3  47,  No.  2418. 
Trade  of  Nice  and  district,  1899,  347, 

No.  2435. 
Trade    of    Dunkirk,    1899,    347,    No. 

2446. 
French  colonies,  3  48,  No.  520. 


Gt  rmany. 
Finances    of    Prussia,    L897    to    1900, 
3  47,  No.  2375. 

Economic     position     of    the     German 

empire,  1900,  347,  No.  2400. 
Trade  of  Pomerania,    1899,    347,   No. 

2403. 
Trade  of  Hamburg  and  district,  1899, 

347,  No.  2431. 
Trade  of  the  grand  duchy  of  Baden, 

1899,  347,  No.  2450. 
Trade    of    Frankfort-on-Maine,     1899, 

347.  No.  2484. 
Trade,    agriculture    and    finances    of 

Bavaria,    1899    and    part    of    1900, 

347,  No.  2489. 

Trade    of    Dantzig,    Konigsberg    and 

Memel,  1899,  3  4  7,  No.  2516. 
Trade   of   Germany,    1899,    3  4  7,    No. 

2523. 
Trade,     agriculture    and    finances    of 

Wiirtemburg,  1899  and  part  of  1900, 

3  4  7,  No.  2532. 
German   law  of  1900  on  sickness  and 

old  age  insurance,  3  48,  No.  518. 
Imperial  German  mortgage-bank  law, 

348,  No.  521. 

German  colonial  estimates,  1900,  3  48, 
No,  524. 

German  imports  and  exports  of  iron 
and  ironware  and  implements, 
machines,  etc.,  from  1897  to  1899, 
3  4  8,  No.  525. 

German  colonies  for  year  ending  June 
30th,  1899,  348,  No.  528. 

Extension  of  German  subsidised  mail- 
steamers  to  South  Africa,  348,  No. 
536. 

Pise,  progress  and  present  condition 
of  the  carbide  and  acetylene  in- 
dustries in  Germany,  348,  No.  540.  . 

Greece. 
Trade    and    agriculture    of    Thessaly, 

1899,  3  4  7,  No.  2385. 

Trade    of   Patras    and    district,    1899, 

3  4  7,  No.  2408. 
Trade  and  agriculture  of  the  Piraeus, 
,      1899,  3  47,  No.  2410. 
Trade    of    Cyclades,    1899,    3  4  7,    No. 

2411. 
Finances   of   Greece,    1900,    347,    No. 

2482. 

Holland. 
Finances  of  the  Netherlands.  1899  and 

1900,  347,  No.  2386. 

Trade  of  Amsterdam,  1899,  34  7,  No. 

2439. 
Commerce   in   the   Netherlands,    348, 

No.  543. 

Iceland. 
Trade  of  Iceland,   1897  to  1899,  3  47. 

No.  2530. 
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Italy. 
Trade  of  southern  Italy,    1899,    347, 

Nos.  2376  and  2524. 
Trade  of  Venice,  1898  and  1899.  34  7, 

No.  2380. 
Trade  of  Italy,   1898   and    1*99,    347, 

No.  2390. 
Trade  of  Lombardy,    1899,    347,    No. 

2413. 
Trade  of  Leghorn  and   Anemia,    1899, 

347,  No.  2417. 
Trade    of    Genoa    and    district.    1899j 

3  47,  No.  2438. 
Trade  of  Elba,  1899,  347,  No.  2458. 
Trade    of    Sardinia,    1899,    347,    No. 

2474. 
Trade  of  the  province  of  Lecce,  1899, 

3  47,  No.  2496. 
Trade  of  Rome,  1899,  347,  No.  2519. 
Trade  of  Sicily,  1899,  3  47,  No.  2529. 

Malta. 
Malta,  1899,  2  7  6,  No.  295. 

Portugal. 

Trade    of    Portugal,    1897    and    1898, 

3  47,  No.  2378. 
Trade  of  Beira,  1899,  3  47,  No.  2427. 
Trade    of    northern     Portugal,     1899, 

347,  No.  2507. 

Roumania. 
Trade  of  Roumania,   1899,    3  4  7,   No. 


2486. 


Russia. 


Budget  de  I'p.mpire  pour  I'exercise,  1900, 

213. 
Trade  of  Batoum   and  district,   1899, 

3  4  7,  No.  2424. 
Trade  of  Poland  and  Lithuania,  1899, 

3  47,  No.  2425. 
Trade  of  Taganrog  and  district,  1899, 

347,  No.  2447. 
Trade  of  Riga  and  district,  1899,  3  47, 

No.  2505. 
Trade    of   Odessa    and    district,    1899, 

3  4  7,  No.  2522. 
Agriculture    in    the    Trans-Caucasus, 

1900,  34  7,  No.  2534. 
Trade  of  St.   Petersburg,   1899,   347, 

No.  2535. 
Russian  railways,  3  48,  No.  522. 
Coal  crisis  in  Russia,  348,  No.  523. 
Waterway    between    the    Baltic    and 

Black  Sea,  348,  No.  529. 

Scandinavia. 
Trade  of  Stockholm  and  eastern  coast 

of  Sweden,  1899,  347,  No.  2401. 
Trade  of  Norway,  1899,  3  47,  No.  2471. 
Trade  of  Gothenburg.  1899,  347,  No. 

2490. 


Servia. 
Trade  of  Servia,  1898  and  1899,  347, 
No.  2383. 

Spain. 

Gibraltar,   1898,   276,  No.  276;    1899, 

No.  305. 
Grenada,  2  76,  Nos.  280  and  316. 
Trade  of  Cadi/,  and  district,  1899,  347, 

No.  2406. 
Trade  of  Corunna  and  district,   1899, 

347,  No.  2407. 
Trade  of  Malaga   and   district,    1899, 

347,  No.  2420. 
Trade    of    Bilbao    and    district,    1899, 

3  4  7,  No.  2445. 
Trade  of  Barcelona,   1899,    3  47,   No. 

2460. 

Switzerland. 

Trade  and  finances  of  Switzerland, 
1898  and  1899,  3  47,  No.  2448. 

Swiss  trade  in  textiles,  1898,  3  47, 
No.  2504. 

British  trade  with  Switzerland,  1899, 
3  48,  No.  542. 

Turkey. 
Trade  of  Salonica  and  district.   3  4  7, 
No.  2468. 

d. — Asia. 

General. 

A  nam. 

Trade  of  French  Indo-China,  1899, 
347,  No.  2485. 

China. 
Hong  Kong,  276,  No.  282. 
Trade  of  Hangchow,   1898,   3  4  7,   No. 

2377;   1899,  No.  2449. 
Trade  of  Ningpo,  1899,  347,  No.  2421. 
Trade  of  Ichang,  1899,  347,  No.  2429. 
Trade  of  Shashih,  1899,  34  7,  No.  2430. 
Trade    of    Wuchow,    1899,    3  4  7,    No. 

2432. 
Trade    of   Foochow,    1899,    3  4  7,    No. 

2434. 
Trade  of  Pakhoi,  1899,  3  4  7,  No.  2437. 
Trade    of    Swatow,    1899,     347,    No. 

2443. 
Trade  of  Wuhu,  1899,  3  4  7,  No.  2457. 
Trade  of  Chinkiang,   1899,   3  47,   No. 

2469. 
Trade    of    Tientsin,    1899,    347,    No. 

2487. 
Trade   of   Kiukiang,    1899,    34  7,    No. 

2500. 
Trade  of  Kiungchow,  1899,  347,  No. 

2501, 
Trade  of  Amoy,  1899,  347,  No.  2502. 
Trade  of  Canton,  ]S99,  34  7,  No.  2512. 
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Trade  of  Ssuniao  and  Mengtsc,   347, 
No.  2542. 

Con  a. 
Trade  of  Corea,  1899,  347,  No.  2511. 

India. 
Ceylon,  1899,  2  7  7,  No.  307. 
Trade  of  Pondicherrv.  1899,  347,  No. 

2440. 
Trade  of  Goa,  1899,  347,  No.  2461. 

Japan. 
Trade  of  Hiogo  and  Osaka,  1898,  34  7, 

No.  2379. 
Trade  of  Japan,  1899,  3  47,  No.  2397. 
Trade  of  Yokohama,   1899,   3  4  7,   No. 

2444. 
Trade   of   Hakodate,    1899,    347,    No. 

2503. 
Trade  of  North  Formosa,   1899,   347, 

No.  2525. 
Trade   of   Nagasaki,    1899,    347,    No. 

2541. 
Agriculture     and    horse    and     cattle- 
breeding  in  Kagoshima  prefecture, 

348,  No.  539. 

Malay  Peninsula. 
Christmas  and  Cocos-Keeling  islands, 

1899,   2  7  6,  No.  286. 
Straits    Settlements,    1898,    276,    No. 

287;  1899,  No.  304. 

Persia. 
Trade  of  the  Persian  Gulf,  1899,  3  4  7, 

No.  2442. 
Trade   of   Khorassan,    1898    and    1900, 

347,  No.  2533. 

Russian  Umpire. 
Trans-Siberian  railway,  348,  No.  533. 

Siam. 
Trade  of  Chiengmai,  1899,   3  4  7,  No. 

2518. 
Trade  of  Bangkok  and  district,  1899, 

3  4  7,  No.  2528. 

Tv/rkey  in  Asia. 
Trade  of  the  vilayets  of  Trebizond  and 

Sivas,  1899,  347,  No.  2396. 
Trade  of  vilayet  of  Aleppo,  1899,  3  4  7, 

No.  2404. 
Trade   of    Palestine,    1899,    34  7,    No. 

2405. 
Trade   of   Bussorah,    1899,    3  47,    No. 

2428. 
Trade  of  Beirut,  and  coast  of  Syria, 

1899,  347,  No.  2441. 
Trade    of    Baghdad,    1899,    3  4  7,    No.N 

2459. 
Trade  of  Smvrna  and  district,  1897  to 

1899,  3 47," No.  2462. 
Trade   of   Erzeroum,    1899,    3  4  7,    No. 

2477. 


e. — Africa. 
General. 

Abyssinia. 

Trade  of  Adis  Abbaba  and  Uarrar, 
1899  and  1900,  347,  No.  2531. 

Algeria. 
Trade  of  Algeria,  1899,  3  47,  No.  2472. 

Ashanti. 
Gold  Coast,  1899,  2  76,  No.  306. 

British  East  Africa. 
Trade    and    customs    revenue    of    the 
East  Africa  protectorate,  1899,  3  47, 
No.  2536. 

Canary  Islands. 
Trade    of   the    Canary    Islands,    1899, 
3  4  7,  No.  2451. 

Cape  Colony. 
Basutoland,  1898  and  1899,   2  7  6,  No. 
288. 

Egypt. 
Trade  of   Port   Said   and   Suez,    1899, 
3  4  7,  No.  2509. 

German  East  Africa. 

Trade  of  German  East  African  coast- 
towns,  1899,  3  4  7,  No.  2373. 

German  East  Africa,  1892  to  1899, 
3  48,  No.  535. 

Madeira. 
Trade    of    Madeira,    1899,    3  47,    No. 
2517. 

Mauritius,  etc. 

Mauritius  and  Rodrigues,  1899,  2  7  6. 
No.  302. 

Niger  Protectorate. 
Lagos,  1898,  2  7  6,  No.  284. 
Niger    coast    protectorate,    1898-1899, 
2  7  6,  No.  289. 

Portuguese  East  Africa. 
Trade  of  Mozambique  and  Quilimane, 
.    1899,  347,  No.  2399. 
Trade  of  Chinde,  1899,  3  4  7,  No.  2495. 
Trade   of  the   district   of  Inhambane, 
1899,  3  4  7,  No.  2508. 

Rhodesia. 
Rhodesia,   1S89  to  1899,  British  South 

Africa  Company. 
Reports     on     the     administration     of 

Rhodesia,    1897-1898,    British    South 

Africa  Company,  1899. 
Trade    and   general    condition   of   the 

British  Central  African  protectorate, 

1899,  3  4  7,  No.  2497. 

Saint  Helena. 
Saint  Helena,  27  6,  No.  309, 
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Senegal. 
Trade    of   Senegal    and   dependencies, 

1898,  3  47,  No.  2372. 

Senegambia. 
Gambia,  1899,  2  7  6,  No.  300. 

Seychelles. 
Seychelles,  1898,  276,  No.  285;    1899, 
No.  301. 

Sierra  Leone. 
Sierra  Leone,  1899,  2  7  6,  No.  299. 

Somaliland. 
Trade  of  the  Somali  coast,   1898  and 

1899,  3  47,  No.  2384. 

Tripoli. 

Trade  of  Tripoli,  1899,  3  4  7,  No.  2453. 

Trade  of  Bengazi,  1899,  '3  47,  No. 
2456. 

Agriculture  and  other  natural  re- 
sources of  Tripoli,  3  48,  No.  527. 

Zanzibar. 
Trade   of   Zanzibar,    1899,    3  4  7,    No. 
2520. 

f. — America. 

General. 

Argentine  Republic. 

Finances  of  the  Argentine  Republic, 
1898-1899,  347,  No.  2381;  1899- 
1900,  No.  2526. 

Trade  of  Eosario,  1899,  3  4  7,  No.  2422.' 

Agricultural  and  commercial  condi- 
tion of  Argentine  Republic,  1899, 
3  4  7,  No.  2479. 

Trade  of  consular  district  of  Buenos 
Ayres,   1899,   3  4  7,   No.   2480. 

Bermuda. 
Bermuda,  2  7  6,  No.  293. 

Brazil. 
Trade  of  Para,   1898  and   1899,   3  47, 

No.  2389. 
Trade  of  Porto  Alegre,  1899,  3  4  7,  No. 

2454. 
Trade  of  Bahia,  1899,  3  4  7,  No.  2470. 
Trade  of  Rio  de  Janeiro,   1899,   3  47, 

No.  2475. 
State  of  Amazonas,  Brazil,  3  48,  No. 

530. 

British  Honduras. 
British  Honduras,  27  6,  Nos.  278  and 


310. 


Canada. 


Legal  status  of  British  North  Ameri- 
can Indians,  27  7,  No.  15. 


ChUe. 
Trade   of  Coquimbo,    1898,    3  47,    No. 

2395. 
Trade  of  Chile,  1899,  3  47,  No.  2481. 

Falkland  Islands. 
Falkland  Islands,  27  6,  No.  291. 

Guatemala. 

Trade,     agriculture     and     finance     of 

Guatemala,  1899,  3  47,  No.  2488. 

Guiana. 
British  Guiana,   2  7  6,  No.  290. 
Trade  of  Dutch  and  French  Guiana, 
1899,  3  4  7,  No.  2514. 

Honduras. 
Trade   of   Honduras,    1899,    347,   No. 
2463. 

Mexico. 
Trade  and  agriculture  of  the  state  of 

Sonora,  3  47,  No.  2464. 
Trade  of  Mexico,  1899,  3  4  7,  No.  2527. 
Trade  of  Vera  Cruz,  1898-99,  and  part 

of  1900,  3  4  7,  No.  2539. 

Paraguay. 
Trade   of  Paraguay,    1899,    3  4  7,    No. 
2426. 

United  States  of  America. 
Thirteenth  annual  report  of  the  bureau 

<>f  industrial  and  labour  statistics  of 

the  state  of  Maine,  1S99,  by  Samuel 

W.  Matthews,  Augusta. 
Trade   of   New   Orleans    and    district, 

1899,  3  4  7,  No.  2382. 
Trade  of  Texas,  1899,  3  47,  No.  2391. 
Trade  of  Charleston  and  district,  1899, 

3  47,  No.  2394. 
Trade  of  Baltimore  and  district,  1899, 

3  4  7,  No.  2398. 
Trade  of  Chicago  and  district,    1899, 

347,  No.  2414. 
Trade  of  New  York  and  district,  1899, 

3  47,  No.  2423. 
Trade  of  Philadelphia,  1899,  3  4  7,  No. 

2433. 
Trade  of  Boston,  1899,  3  47,  No.  2476. 
Trade  of  San  Francisco  and  district, 

1899,  3  47,  No.  2506. 

Trade  and  agriculture  of  the  state  of 
Oregon,  etc.,  1899,  347,  No.  2510. 

Mining  industrv  of  Colorado,  3  48, 
No.  532. 

Cattle  trade  in  Kansas,  3  48,  No.  537. 

Education  in  Chicago,  3  48,  No.  544. 

Cold-storage  and  refrigeration  in  Chic- 
ago, 3  48,  No.  545. 

Uruguay. 
Trade  of  Uruguay,   1899,  and  part  of 

1900,  3  47,  No.  2538. 
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Venezuela. 
Trado  of  Ciudad  Bolivar,    1899,  347, 

No.  2388. 
Trade   of  Caracas  and   district,    1899, 

3  4  7,  No.  2466. 

West  1 Hdia  Islands. 
Bahamas,   1898,   276,   No.   277;    1899. 

No.  298. 
St.  Vincent,  27  6,  No.  281. 
Jamaica,  1898-1899,  27  6,  No.  283. 
Barbados,  2  7  6,  No.  294. 
Turks  and  Caicos  Islands,  1899,  2  7  6, 

No.  297. 
Trinidad  and  Tobago,  1899,  276,  No. 

303. 
Leeward  Islands,  2  7  6,  No.  308. 
Saint  Lucia,  2  7  6,  No.  311. 
Planting  of  the  pita  plant  (agave  sisa- 

lana)   and   the   extraction   and   pre- 
paration of  the  fibre,  Bahamas,  2  7  7, 

No.  14. 
Trade  of  Curacoa  and  its  dependencies, 

1899,  3  47,  No.  2392. 
Trade  of  Porto  Eico,   1899,  3  47,  No. 

2465. 
Trade  of  Cuba,  1899,  3  4  7,  No.  2473. 
Trade  of  Martinique,  1899,  3  47,  No. 

2494. 
Trade   of   Dominican    republic,    1899, 

347,  No.  2537. 


g. — A  ustralasia. 
General. 
Australia. 
Tasmania. 
Re  port  of  the  surveyor-general  and  sec- 
retary for  lands,  1898-1899,  9  20. 
Western  Australia. 
Eleventh  financial  statement  of  the   Hi. 
1 1  mi.  Sir  John  Forrest,  October  9th, 
1900,  Perth. 

Borneo. 
Trade  of  Brunei   and   Sarawak,    1899, 
347.  No.  2491. 

Java. 
Trade  of  Java,  1899,  3  4  7,  No.  2452. 

New  Guinea. 
British  New  Guinea,  2  7  6,  No.  292. 

Pacific  Islands. 
British  Solomon  Islands,  27  6,  No.  275. 
Fiji,  1899,  27  6,  No.  296. 
Cook  Islands,  27  7,  No.  13. 
Trade  of  Samoa,  1899,  3  47,  No.  2419. 
Trade    of    Philippine    Islands,     1899, 

3  47,  No.  2436. 
Trade  of  Hawaiian  (Sandwich)  Islands, 

1899,  3  47,  No.  2492. 
Trade    of   the   Society   Islands,    1899, 

347,  No.  2498. 


4.  Customs  Duties. 


Revision    of    German    customs    due&; 

Anon.,  315,  xc.  165. 
Export-duty  on  coal,  Anon.,  317,  lxix. 

517. 
Exportation    of    steam    coal,     Anon., 

343,  ii.  357. 
Should  British  coal  exports  be  taxed. 

Anon.,  4  93,  lx.  557. 
Export  of  coal,  Anon.,  7  61,  xxi.  337. 
Dominion  of  iron  and  coal,  by  Edward 


Atkinson,  4  93,  lxi.  219. 

Taxes  d'exportation  sur  les  combus- 
tibles en  Allemagne  et  en  Angle- 
terre  (export-duty  on  fuel  in  Ger- 
many and  England),  by  Robert 
Pitaval,  293,   1900,  484. 

La  taxe  d'exportation  sur  les  charbons 
Anglais  (export-duty  on  English 
coal),  by  Robert  Pitaval,  293,  1900, 
643. 


5.  Joint  Stock  Companies. 


Investment   of   reserve   funds,    Anon., 

613,  v.  577. 
Preparation   of   a  colliery   prospectus, 

by  George  Johnson,  272,  lxxix.  737. 
Relation    of    the    head    and    colliery 


offices,    by    George    Johnson,    2  7  2, 
lxxx.  691. 
De   la  nature  juridique   des   parts   de 
fondateur  (public  companies),  by  E. 
Thaller,  788,  1900,  3. 


6.  Labour  Conditions,  Wages,  etc. 


More  experience  with  the  premium 
plan,  Anon.,  126,  xxiii.  609. 

Labour  question,  Anon.,  151,  1900,  179. 

Report  by  the  chief  labour  correspondent 
on  the  strikes  and  lock-outs  of  1S99, 
with  statistical  tables,  18  6. 

Report  on  standard  piece  rates  of  wages 
and  sliding  scales  in  the  United  King- 
dom, 186;   abs.  272,  lxxx.  84. 

Labour  settlement  at  Rossland, 
British  Columbia,  Anon.,  203,  vii. 
153. 


Women  and  children  at  French  mines, 
Anon.,  2  7  2,  lxxix.  368. 

Colliery  costs :  present  and  prospect- 
ive, Anon.,  272,  lxxix.  1028. 

Miner  in  Yorkshire  and  South  Africa : 
his  income  and  expenditure  com- 
pared, Anon.,   2  7  2,  lxxx.  377. 

Pneumatic  [workmen's]  check  system, 
Anon.,  27  9,  iv.  613. 

Transvaal  mining  situation,  Anon., 
319,  lxix.  282. 

Die  bergarbeiterlohne  irn  IV.  viertol- 
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jahre,  Bowie  im  ganzen  jahre  1899 
(wages  of  miners  in  Prussia  in  1899), 
Anon.,  430,  xxxvi.  247. 

Miner's  federation  and  the  eight  hours 
movement,  Anon.,  4  93,  lx.  589. 

Unwritten  chapters  in  the  history  of 
iron-trade  conciliation:  the  north  of 
England  iron  trade,  Anon.,  4  93.  lx. 
743. 

Influence  of  coal-mining  on  agricul- 
tural earnings,  Anon.,  4  93,  lxi.  -118. 

Sliding  scale  of  royalty  for  tributes, 
Kuranui-Caledonian  mine,  Thames, 
New  Zealand,  Anon.,  690,  iii.  313. 

Native  labour  in  the  Transvaal,  Anon., 
8  9  9,  xlvi.  497. 

TJeber  den  bergarbeiterstrike  in  Oes- 
terreichische  im  jahre  1900  nnd  die 
kiirzung  der  bestehenden  schicht- 
dauer (miners'  strike  in  Austria),  by 
Karl  Balling,   73  2,  xlviii.  17.3. 

1st  es  rathsam  bei  sammtliohen  kohl- 
enbergbauen  die  neunstiindige 
schichtdauer  ein  zufuhren  (is  it  ad- 
visable to  introduce  nine-hours' 
shifts  at  all  coal-mines'),  by  Karl 
Balling,  73  2,  xlviii.  192. 

Kiickblick  auf  die  entwicklung  der 
production  der  arbeiter  und  der  eom- 
merciellen  verhaltnisse  in  dem  die 
revierbergamtsbezirke  Teplitz,  Briix 
und  Komotau  umfassenden  theil 
des  Nordwest  Bohmischen  braun- 
kohlenbeckens  bis  in  das  jahr  1868, 
mit  einbeziehung  des  am  21  April 
1882  und  des  am  20  Janner  1900 
daselbst  eingetretenen  bergarbeiter- 
strikes  (brown  coal  production  and 
miners'  strike),  by  Karl  Balling, 
73  2,   xlviii.    361,   379,    391. 

Wages  in  the  United  Kingdom,  in  the 
nineteenth  century,  by  A.  L.  Bowley, 
Cambridge. 

Co-operative  coal-mining  in  Queens- 
land, by  Harrison  F.  Bulman,  2  7  2, 
lxxix.  1123. 

Systematic  piece-work  pricing,  by  D. 
Carnegie,  249,  xviii.  74. 

British  engineers'  strike  of  1897-1898 : 
its  lessons  and  results,  by  Louis 
Cassier,  2  49,  xvii.  489. 

Die  markencontrole  eingefiihrt  beim 
steinkohlenbergbau  Heinrichsgluck- 
zeche  in  Peterswald  (checking 
miners  at  work),  by  Richard  Dani- 
lof,  732,  xlv.  172;  abs.  481.  xviii. 
577. 

Industrial  combinations  in  the  United 
States :  labour,  intelligence  and 
money,  by  Charles  Flint,  249,  xix. 
102. 

Labour  questions  in  England  and 
America:  engineers'  strike  of  1897 
and  machinists'  strike  of  1900,  by 
Charles  Buxton  Going,  3  23.  xix. 
165. 


Ueber  die  schichtdauer  im  Ostrau- 
Karwiner  kohlenrevier  (length  of 
shifts  in  tlie  Ostrau  Karwin  coal- 
field), by  Max  von  (Jiitmann,  732, 
xlviii.  147,  161. 

Determination  of  time  limits  under 
the  premium  plan,  by  Geo.  H.  Hall, 
126.  xxiii.  662. 

Economics  of  the  premium  plan,  by  F. 
A.  Halsey,  126,  xxiii.  418. 

La  greve  houillere  d'avril-mai  1S99,  en 
Belgique  (miners'  strike  of  April- 
May,  1899,  in  Belgium),  by  E. 
Haveu,  Bruxelles. 

Piece-work,  by  Claude  W.  Hill,  3  43, 
iii.  408. 

Arbitration  in  labour  disputes,  by 
George  Howell,  343,  ii.  28. 

Manufacturers'  associations,  labour  or- 
ganizations and  arbitration :  an  ex- 
ample of  practical  co-operation  be- 
tween employees  and  trade  unions, 
by  H.  W.  Hoyt,  3  23,  xix.  173. 

Ueber  die  achtstundenschicht  und  den 
minimallohn  beim  bergbau  (eight 
hours'  shifts  and  minimum  wage;, 
by  W.  Jieinsky,  73  2,  xlviii.  217. 

L'emploi  de  la  main-d'oeuvre  en  Siberie 
(Chinese  labour  in  Siberia),  by  L. 
Journolleau,   861,   1900,  214. 

La  greve  a  Saint-Eloy  (strike  at  Saint- 
Eloy),  by  Francis  Laur,  2  93,  1900, 
1606. 

Systemes  de  la  remuneration  du  travail 
(systems  of  paying  workmen),  by  A. 
Mitinsky,  868,  1899,  No.  11,  23. 

Prevention  of  leaks  at  mines,  by  L.  C. 
Morganroth,  62  5,  xxi.  8. 

Actual  experience  with  the  premium 
plan,  by  H.  M.  Norris,  3  23.  xviii. 
572,  689. 

Piece-work  not  essential  to  best  re- 
sults in  the  machine  shop,  by  James 
O'Connell.   3  23,  xix.   373. 

La  greve  a  Carmaux  (strike  at  Car- 
maux), by  Robert  Pitaval,  2  93, 
1900,   292. 

Apres  la  greve,  Carmaux  (after  the 
Carmaux  strike),  by  Robert  Pitaval, 
2  93,   1900,  484. 

Le  bon  cote  du  projet  Millerand  sur 
les  greves  (the  Millerand  scheme  of 
arbitration  in  strikes),  by  Robert 
Pitaval,  293,  1900,  1474. 

Zur  frage  der  arbeitezeit  und  der 
arbeitseintheihmg  beim  kohlenberg- 
bau  (hours  and  division  of  labour  in 
coal-mines),  by  Franz  Pospisil,  73  2, 
xlviii.  557. 

Position  of  miners  in  the  Krivoi-Rog 
mines,  by  T.  S.  Preabragenskv, 
8  68,  1900,  No.  4,  10. 

Economic  and  labour  factors  in  the 
distribution  of  industries,  by  John 
Richards,  3  23,  xix.  98. 

Die  neunstundenschicht  beim  kohlen- 
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bergbau  (nine  hours'  shift  for  coal- 
mincrs),    by   J.    Schardinger,    73  2, 

xlviii.   243. 

Piece-work  and  premium  plan,  by  R. 
T.  Shea,  58  2,  January,  1900. 

"Report  i'n  changes  in  rate*  of  wages  and 
hours  of  labour  in  the  United  King- 
dom in  1899,  irith  statistical  tables,  by 
II.   Llewelyn  Smith,  18  6. 


Labour  clauses  in  public  contracts,  l>y 
Benjamin. Taylor,  249,  xvii.  317. 

Charbonnag«  du  Hasard:  organisa- 
tion du  travail,  journee  de  8  heures 
(8  hours  day),  by  L.  Willem,  143,  v. 
492. 

Arbitration :  its  place  in  our  profes- 
sional practice,  by  G.  Alexander 
Wright,  15  9,  xxv.  257. 


7.  Legislation. 


a. — General. 
Ownership    of    tailings,    Anon.,    169, 

xvii.  187. 
Principles  of  mining  law,  by  Charles 

J.  Alford,  abs.  169,  xviii.  843;  abs. 

194,  i.  121,  138. 
Early  legislation  against  coal  smoke, 

by  Wm.  B.  Phillips,  319,  lxx.  456. 

b. — Great  Britain. 

General. 

Abandonment  of  leased  mines,  Anon., 

2  7  2,    lxxix.    784. 
Grant     of     wayleaves,     Anon.,     27  2, 

lxxix.  1089. 
Recent  case  law  of  compensation  for 

the    compulsory    purchase    of    land, 

Anon.,  272,  lxxix.  1185. 
Wrongful  user  of  wayleave:    measure 

of  damages.  Anon.,  272,  Ixxx.  293. 
Right   of   a   tenant    for   life   to    work 

mines,  Anon.,  272,  lxxx.  333. 
Some  recent  cases  on  the  law  of  sup- 
port. Anon.,   27  2.  lxxx.  429. 
Exceptions  of  mines  in  building  leases 

granted  under  powers,  Anon.,  2  7  2, 

lxxx.  533. 
Wrongful     abstraction     of     minerals : 

measure  of  damages,    Anon.,    272, 

lxxx.  639. 
Loss  of  remedy  for  wrongful  user  of 

wayleave,    etc..    Anon.,    2  7  2,    lxxx. 

743,  862. 
Loss  of  remedy  for   damage   by  sub- 
sidence :       statue      of      limitations, 

Anon.,  27  2,  lxxx.  965. 
Construction     of     legal     documents : 

what      are      mines      and      minerals, 

Anon.,  272,  lxxx.  1073. 
Flotation  [of  companies].  Anon.,  27  2, 

lxxx.  1185. 
Companies     act,     1900,     Anon.,     272, 

lxxx. 1351. 
Workmen's     compensation     and     em- 
plovers'  liability   acts,    Anon.,    315, 

xc.  159. 
Patent  law  reform, Anon.,317,lxix.55. 
Compulsory  boiler  inspection,  Anon., 

317,  lxix.  589. 
Common    law    liabilities   of   electrical 

undertakings,  Anon.,  317,  lxx;  20. 
Railway   employment:    prevention   of 

accidents  act,  1900,  Anon.,  317,  lxx. 

339. 


Legal  position  of  a  commission  agent. 
Anon.,  317,  lxx.  537. 

Railway  schemes  in  Parliament, 
Anon.,  317,  lxx.  708. 

Engineering  schemes  in  Parliament, 
Anon.,  317,  lxx.  732,  760. 

Mining  law  in  1899,  Anon.,  4  93,  lx. 
744. 

Law  of  support,  Anon.,  4  93,  lxi.  1156. 

Legislation  restricting  hours  of  labour, 
Anon.,  7  61,  xxi.  265. 

Steam-boiler  legislation,  Anon.,  7  61, 
xxi.  289. 

Anglo-American  literary  copyright,  by 
Alfred  Austin,  74  2,  xxi.  379. 

Law  of  mines  and  minerals,  with  an 
appendix  of  minimi  precedi  nts  and  a 
glossary  of  English  mining  terms,  by 
William  Bainbridge,  fifth  edition  by 
A.  Brown,  London. 

Employers'  liability  and  workmen's 
compensation,  by  Ernest  J.  Carlisle, 
2  7  2,  lxxix.  748. 

Local  inspection  [of  mines]  by  work- 
men, by  Thomas  Hanlon,  63  6,  iv. 
214. 

Die  acht-stunden-bill  vor  dem  Eng- 
lischen  parlament  (eight  hours'  bill 
in  the  English  parliament),  by  Lud- 
wig  Hollein,  73  2,  xlviii.  205. 

Copyright   bills,    1900,    by   the   Right 
Hon.  Lord  Thring,  701,  xlvii.  1005. 
Acts   of  Parliament. 

Acts  to  grant  certain  duties  of  cus- 
toms and  inland  revenue,  to  alter 
other  duties  and  to  amend  the  law 
relating  to  customs  and  inland 
revenue  and  the  national  debt  and 
to  make  other  provision  for  the 
financial  arrangements  of  the  year 
(finance),  104,  chapter  7. 

Act   to   prohibit   child   labour   under- 
ground in  mines  (mines,  prohibition 
of  child  labour  underground),  104, 
chapter  21. 
Act  to  extend  the  benefits  of  the  work- 
men's   compensation    act,    1897,    to 
workmen  in  agriculture  (workmen's 
compensation),  104,   chapter  22. 
Act  for  the  better  prevention  of  acci- 
dents on  railways  (railway  employ- 
ment, prevention  of  accidents),  104, 
chapter  27. 
Act  to  extend  the  elementary  school 
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teachers'  superannuation  act,  1898, 
to  teachers  serving  in  the  Isle  of 
Man,  and  to  service  as  a  teacher  in 
that  island  (elementary  school 
teachers'  superannuation  act,  1898, 
Man),  104,  chapter  39. 

Act  to  extend  the  elementary  school 
teachers  superannuation  act,  1898, 
to  teachers  serving  in  the  island  of 
Jersey,  and  to  service  as  a  teacher 
in  that  island  (elementary  school 
teachers  superannuation,  Jersey1), 
104,  chapter  40. 

Act  to  amend  the  companies  acts 
(companies),  104,  chapter  48. 

Act  to  amend  part  III.  of  the  housing 
of  the  working  classes  act,  1890 
(housing  of  the  working  classes), 
104,  chapter  59. 

Bills. 

Boilers  registration  and  inspection, 
[1];  Xo.  2  [88];  No.  3  [107]. 

Coal-mines,  prohibition  of  child  labour 
underground,   [109]. 

Coal-mines  regulation,   [40]. 

Coal-mines  regulation  acts,  amend- 
ment, [20]. 

Copyright,  [Lords,  295]. 

Report  from  the  select  committee  of 
the  House  of  Lords  on  the  copyright 
bill  [H.L.I  and  the  copyright  (artis- 
tic) bill  [H.L.],  with  the  proceedings 
of  the  committee,  ordered  to  be 
printed,  July  19,  1900. 

Report  from  the  select  committee  of 
the  House  of  Lords  on  the  copyright 
bill  [H.L.]  and  the  copyright  (artis- 
tic) bill  [H.L.],  together  with  the 
proceedings  of  the  committee,  min- 
utes of  evidence  and  appendix, 
ordered  by  the  House  of  Commons 
to  be  printed,  August  8,  1900. 

Employers  and  workmen,  law  amend- 
ment, [178]. 

•Factory  and  workshop  act,  1878, 
amendment,  [80];  No.  2  [142]. 

Factories  and  workshops,  [111]. 

Factories  and  workshops,  amendment 
and  consolidation,   [87]. 

Housing  of  the  working  classes,  [72]. 

Housing  of  the  working  classes  act, 
1890,  amendment,  [98  and  268]. 

Housing  of  the  working  classes,  rural 
districts,  [75]. 

Local  authorities  officers"  superannua- 
tion, [84]. 

Mines,  eight  hours,  [6]. 

Professional  accountants,  [112]. 

Quarries,  [25  and  220]. 

Railway  and  canal  traffic  act,  1888, 
amendment,  [283]. 

Railway  and  canal  traffic  acts,  amend- 
ment, [308]. 

Railways,  prevention  of  accidents,  [78, 
198  and  246]. 

Rivers  pollution  prevention,  [124]. 


Steam-engines  and  boilers,  persons  in 

rharge,  [77]. 
Truck  acts,  amendment,  [116]. 
Wage  boards,   [102]. 
Water-supply,  [45]. 
Weights  and  measures,  [183]. 
Workmen's    compensation    act,    1897, 

amendment,  [4];    No.  2  [9];   No.  3 

Y\  orkmen's    compensation    act,    1897, 

extension,  [14,  165  and  257]. 
Workmen's  houses,  tenure,  [90]. 

Orders. 
Statutory  rules  and  orders,  1900,  No. 

260,  explosives  in  coal-mines  order, 

April  7,  1900. 
Statutory  rules  and  orders,  1900,  No. 

696,  explosives  in  coal-mines  order, 

September  24,   1900. 
Explosives  in  coal-mine*:   special  test, 

memorandum    by   the    Secretary    of 

State. 

c. — Europe. 

General. 

A  ustro-Hungary. 

Gemeinschaftliche  bergbauberechti- 
gungen  nach  Oesterreichischen 
rechte  (mining  rights  of  companies 
according  to  Austrian  law),  by 
Erwin  Kapper,  73  2,  xlviii.  385. 

Belgium. 

Emploi  dans  les  mines  non  grisou- 
teuses  de  moteurs  a  inflammation  in- 
terieure  de  melanges  gazeux  :  arrete 
royal  du  14  novembre  1899  (use  of 
gas-engines  in  non-inflammable 
mines),  Anon.,  143,  v.  175. 

Chaudieres  a  vapeur  du  systeme  Fiir- 
man  destinees  au  chauffage  des 
locaux :  arrete  ministerial  du  23 
Janvier  1900  (Furman  boilers), 
Anon.,  143,  v.   177. 

Mesures  prophylactiques  contre  l'an- 
kylostomasie :  circulaire  minister- 
ielle  du  15  mars  1900  (measures 
against  ankylostomasie),  Anon.,  143, 
v.  318. 

Fermeture  des  cages  destinees  a  la 
translation  du  personnel:  circulaire 
ministerielle  du  11  aout  1900  (clos- 
ing of  cages  carrying  men),  Anon., 
143,  v.  718. 

France. 

French  labour  legislation,  Anon., 
317,  lxx.  705. 

Circulaire  du  ministre  des  travaux 
publics  aux  ingenieurs  des  mines  du 
9  mars  1900  relative  aux  mines 
grisouteuses  et  aux  lampes  de  surete 
(circular  letter  relative  to  inflam- 
mable gases  and  safety-lamps),  by 
Pierre  Baudin,  minister  of  public 
works,  7  88,  1900,  79. 
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Loi  du  30  mars  1900  portant  modifica- 
tion de  la  loi  du  2  novembre  1892 
sur  le  travail  des  enfants,  des  filles 
mineures  et  des  femmes  dans  les 
otablissements  industriels  (children 
and  miners'  wives  and  daughters  in 
industrial  establishments),  by  Pierre 
Baudin,  minister  of  public  works, 
7  88,  1899,  80. 

De  ^institution  des  concessions  des 
mines  (mining  concessions),  by 
Pierre  Baudin,  minister  of  public 
works,  788,  1900,  203. 

Notes  sur  l'inspection  du  travail  au 
moyen  des  delegues  ouvriers  en 
France  (inspection  by  workmen  dele- 
gates), by  Arthur  Fontaine,  78  8, 
1900,  322. 

Affranchhsement  de  rcsponsabilite  de  la 
mine  ois-d-via  de  la  surface  (respon- 
sibility of  mine-owner  to  support 
the  surface),  by  Edm.  Cuerin,  Paris. 

Reglement  du  18  juin  1899  pour  la 
prevention  des  accidents  dans  les 
mines  et  carrieres  (decree  for  the 
prevention  of  accidents  in  mines 
and  quarries),  Official.  143,  v.  497. 

De  I'accaparement  (trusts),  by  Francis 
Laur,  preface  by  Edmond  Thery, 
Paris. 

Note  sur  l'art.  11  de  la  loi  du  8  juillet 
1890,  concernant  les  delegues  a  la 
securite  des  ouvriers  mineurs  (work- 
men's inspection  of  mines),  by  Paul 
de  Valroger,  788,  1900,  343. 

Germany. 

Berg-polizei-verordnung  fiber  den  ver- 
kehr  mit  sprengstoffen  fur  den  ver- 
waltungsbezirk  des  koniglichen 
oberbergamts  zu  Clausthal  vora  26 
September  1899  (regulations  as  to 
explosives),  Anon.,  177,  lix.  113; 
430,  xxxvi.  313. 

Allgemeine  bergpolizei  -verordnung 
ffir  den  verwaltungsbezirk  des 
koniglichen  oberbergamts  zu  Claus- 
thal vom  26  September  1899  (mining 
regulations),  Anon.,  430,  xxxvi.  312. 

Portugal. 
Apercu   du  la  legislation   miniere   au 
Portugal  (mining  legislation),  by  C. 
de  Lellio,  794,  li.  295. 

Russia. 

Russian  laws  on  gold-mining,  Anon., 
9  3  8,  No.  754. 

Notes  sur  la  legislation  industrielle 
Russe  (industrial  legislation),  by 
Feland  Mallieux,  794,  lii.  233. 

•  Spain. 
Spanish    mining    titles:    text   of    the 
law.  Anon.,  63  8,  lxx.  524. 


Legislacion  de  niinas  (mines  legisla- 
tion), by  L.  Alonso  Martinez,  78  6, 
li.  307. 

Switzerland. 

New  conciliation  and  arbitration  law 
of  Geneva,  Anon.,  187,  viii.  197. 

d. — Asia. 
General. 

China. 

Die    gesetzliche    regelung    des    berg- 

baues  in  China  (mining  laws),  Anon., 

17  7,  lix.  133. 
Note  sur  la  legislation  des  mines  en 

Chine    (mine3    legislation),     by    — 

Leclere,  141,  xviii.  249. 

India. 

Mining  legislation  in  India,  Anon., 
46  2,  xxvii.  99. 

Russian  Empire. 

Siberian  mining  concessions,  Anon., 
93  8,  No.  754. 

e. — Africa. 

Mining  ordnance  in  the  Soudan, 
Anon.,  6  90,  iii.  406. 

f. — America. 
General. 
Canada. 

British      Columbian      mining      laws, 

Anon.,  202,  ii.  No.  7,  3. 
Licensing  mine  foremen  [in  Ontario], 

Anon.,  245,  xix.  31. 
Licensing   mining    engineers   [in   On- 
tario], Anon.,  245,  xix.  32. 
New  Ontario  mining  act,  Anon.,  245, 

xix.  61. 
Canadian  copyright  act,  Anon.,  9  2  6, 

August  31,  4. 
Mines   law   of  Ontario,   by  Archibald 

Blue,  625,  xxi.  131;  7  3  6,  1900,  225. 
Ontario  mining  law,  by  J.  M.  Clark, 

243,  iii.  110;    245,  xix.  48. 

Mexico. 

Encyclopedia  of  Mexican  mining  law, 
by  Richard  E.  Chism,  Mexico  City. 

United  States  of  America. 

What  is  ore,  Anon.,  319,  lxx.  752. 

Iowa  •  examinations  of  mine  foremen, 
etc.,  Anon.,   625,  xxi.  66. 

Anglo-American  literary  copyright,  by 
Alfred  Austin,  74  2,  xxi.  379. 

Trusts  and  their  relation  to  the  engin- 
eer, by  Charles  H.  Wright,  15  9, 
xxiv.  345. 


SUBJECT-MATTER    INDEX. 


165 


Mining  debris  legislation,  by  diaries 
G.  Yale,  122.  California  mines  and 

minerals,  255. 

g. — Australasia. 

General. 

Australia. 

General. 
Australian       industrial        legislation, 

Anon.,  285,  xlii.  734. 

New  South  Wales. 
Dredgiug    regulations.     Anon.,     169, 

xvii.  99. 
Mining  legislation,  Anon.,   169,  xvii. 

559;   xviii.  465. 
Miners'    accident    bill.     Anon.,     169, 

xviii.  309. 
Mining   act.    190<>.    Anon.,    169.    xviii. 

57S,  768;  xix.  44. 
Riparian  rights  in  mining.  Anon..  169, 

xviii.  798. 
Mining  law,  by  C.  G.  YYarnford  Lock, 

194,  i.  141. 

Queensland. 
Dredging  in  Queensland,  Anon.,  169, 

xvii.  179. 


Mining  act :    observations  on  changes 

in  the  law,   by  W.   Fryar,    767,   i. 

150,  194. 

Tasmania. 
Mining  laws,  Anon.,  169,  xvii.  418. 
Mining  bill,    Anon.,    169,   xviii.    120, 

386,  425,  464. 
Regulation*  under  tJu  mining  act,  1893, 

Official,  Hobart. 

Victoria. 
Mining  law,  Anon.,  169,  xvii.  441. 
Mining  bills,  Anon.,  169,  xviii.  192. 
Coal-mines  bill.  Anon.,  169,  xviii.  204. 

Western  Australia. 
Mining  laws,  Anon.,  169,  xvii.  152. 

New  Zealand. 

List  of  mine  managers,  battery-super- 
intendents and  engine  drivers  who 
have  obtained  certificates  under  the 
mining  and  coal-mines  acts  of  1886, 
1891,  1894  and  1896,  and  the  inspec- 
tion of  machinery  act  1882  amend- 
ment act,  1894,  Official,  6  91,  1900, 
C.-3,   161. 


8.  Local  Rating  of  Mines,  etc. 


Assessment  of  a  coal-mine  for  income- 
tax,  Anon.,  27  2,  lxxx.  15. 

Rating  of  electric  light  undertakings, 
Anon.,  317,  lxix.  756. 

Rating  of  water  undertakings,-  by  F. 
J.  Bancroft,   510.   Ixxvi.  24. 

Taxpayers'  associations :  their  origin 
and  how  they  have  been  operated  in 
the  anthracite  coal  region,  by  J.  S. 
Foster,  6  2  5,  xx.  345. 


Rating  of  coal-mines,  by  George 
Humphreys-Davies,  4  81,  xviii. 
228. 

Incidence  of  imperial  and  local  taxa- 
tion on  rateable  property,  by  J. 
Henry  Sabin,  915,  xxxii.  309. 

Theory  of  taxation,  by  William  Smart, 
7  53,  xxxi.  16. 

Rating  of  coal-mines,  by  Alexander 
Smith,  481,  xviii.  171. 


9.  Maeket  Prices. 


a. — <ri  neral. 
Status  of  the  coal  trade,  Anon.,  151, 

1900,  30. 
Le  plus  grand  trust  Europeen  (West- 

phalian  coal  syndicate),  Anon.,  293, 

1900,  3. 
Le  prix  de   la  houille   au   xix.    siecle 

(coal  prices  in   the   nineteenth  cen- 
tury), Anon..   293.  1900,  594. 
Commercial      movement      of      silver, 

Anon.,  319,  lxix.  252. 
Westphalian   coal    syndicate's   report, 

Anon.,  4  93,  lx.  309. 
German  iron  trade  syndicates.  Anon., 

4  93,  lx.  590. 
American  coal  bogey.  Anon.,  4  93,  lx. 

749. 
Competition     of     American     coal     in 

Europe,  Anon.,  493,  lx.  995. 
Cost  of  railway  coal  and  railway  rates, 

Anon.,  493*  lx.  11)27. 
Sliding  scale  and  high  price  of  coal  in 

South  Wales,  Anon.,  493,  lxi.  210. 
Rheinische  -  Westfalisches    kohlensyn- 


dicat  (Westphalian  coal   syndicate), 
Anon.,  897,  xx.  61. 

Augmento  del  valor  cobre  esportado  en 
1898  con  1897  (prices  of  copper  ex- 
ported from  Chile),  by  Alberto  Herr- 
mann,  853,  xi.  306. 

Three  systems  of  selling  pig-iron,  by 
George  H.  Hull,  249,  xviii.  94; 
4  9  3,  lx.  398,  457. 

Industrial  depressions  and  the  pig- 
iron  reserve,  by  George  H.  Hull, 
3  23,  xix.  641. 

Iron  situation  from  a  British  point  of 
view,  by  J.  Stephen  Jeans,  3  23, 
xix.  577. 

Coal-cell  trade,  by  George  Johnson, 
27  2,  lxxix.  884. 

Ore  buying,  by  F.  Danvers  Power, 
169,  xviii.  326;    493,  lxi.  890. 

What  is  the  competitive  outlook  in  the 
world's  iron  and  steel  trades,  or, 
more  particularly,  what  is  the  out- 
look for  the  British  iron  trade,  by 
H.  J.  Skelton,  285,  xlii.  1177. 
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Outlook  for  the  British  iron  trade,  bv 
H.  J.  Skelton,  613,  v.  895,  920;  vi. 
62. 

Brief  history  of  coal  prices,  by  Handel 
Speight,  493,  lx.  600. 

b. — Periodical  Quotations. 

British  coal  and  freight  circular  and 
general  export  lift,  issued  by  Cory 
Hrothers,  Cardiff,  monthly. 

Prices  current  of  materials :  metals, 
bricks,   etc.,    209,    weekly. 

Colliery  price  lists,   2  68,   weekly. 

Foreign  and  colonial  markets,  Bel- 
gium, Germany  and  New  South 
Wales,   2  68,  weekly. 

Inland  and  export  coal  trade,  York- 
shire, Lancashire,  Derbyshire,  Not- 
tinghamshire, South  Staffordshire, 
Warwickshire,  Forest  of  Dean, 
Northumberland  and  Durham,  West 
Lancashire  and  North  Wales,  South 
Wales  and  Monmouthshire,  and 
Scotland,  2  68,  weekly. 

London  coal  exchange,  2  68,  weekly. 

Coal  and  iron  trades,  Northumberland, 
Durham  and  Cleveland,  West  Cum- 
berland, North  Lancashire  and 
Cumberland,  South  Lancashire  and 
Cheshire,  Yorkshire  and  Derbyshire, 
Nottinghamshire,  Leicestershire, 
North  Staffordshire,  South  Staf- 
fordshire and  East  Worcestershire 
and  Warwickshire,  Forest  of  Dean, 
Gloucestershire,  Somersetshire, 

Wilts,  etc.,  27  2,  weekly. 

Foreign  coal  trade,  France,  Belgium 
and  Germany,  2  7  2,  weekly. 

Irish  coal  and  iron  trades,  27  2, 
weekly. 

London  coal  trade,   2  7  2,  weekly. 

Price  list  of  pig  and  manufactured 
iron,  2  7  2,  weekly. 


Scotch  coal  and  iron  trades,  Renfrew 
and  Ayr,  Stirling  and  the  Lothians, 
27  2.  weekly. 

Tin-plate  trade,  27  2,  weekly. 

Welsh  coal  and  iron  trades,  Shropshire 
and  North  Wales,  Monmouthshire, 
South  Wales,  etc.,  272,  weekly. 

Prices  current  of  iron  and  other 
metals,  timber,  fuels  and  oils,  285, 
weekly. 

Diagrams  of  fluctuations  in  prices  of 
metals,  Anon.,  317,  first  issue  of 
each  month. 

London  coal  market,    493,    weekly. 

Manufacturers  and  merchants  quota- 
tions, 4  93,  weekly. 

Price  lists,  493,  weekly. 

Special  trade  reports,  493,  weekly. 

Weekly  review  of  the  iron  and  steel 
trades,  493,  weekly. 

Bullion  price  current,  63  8,  weekly. 

Coal,  iron  and  steel  markets,  6  3  8, 
weekly. 

Metal  markets,  63  8,  weekly. 

Metall-  und  kohlesmarkt  (metal  and 
coal  markets),  by  W.  Foltz,  73  2, 
first  issue  of  each  month. 

Prices  current:  iron,  steel,  coal  and 
coke,  tin  and  copper,  Glasgow, 
Middlesbrough,  Newport,  Cardiff, 
Newcastle,  Swansea,  London.  848, 
weekly. 

Vierteljahrs  -  marktberichte,  Rhein- 
land  -  Westfalen,  Oberschlesien, 

Grossbritannien,  Vereinigte  Statten 
von  Nordamerika,  89  7,  quarterly  in 
January,  April,  July  and  October. 

Metals  and  minerals,  London,  Barns- 
ley,  Barrow- -  in  -  Furn ess,  Birming- 
ham, Cardiff,  Glasgow,  Newcastle- 
upon-Tyne,  Sheffield,  South  Shrop- 
shire, Swansea,  Wolverhampton, 
926,  Mondays. 


10.  Mining  Tenures  and  Royalties. 


Claim  of  the  New  South  Wales  govern- 
ment for  royalty  on  gold,  1895-1897, 
Anon.,  169,  xviii.  682. 

Yukon  royalty,  Anon.,  245,  xix.  1. 

Royalty  for  gold-mines  in  Mysore, 
Anon.,   462,  xxviii.  231. 

Private  versus  State  ownership  in  coal- 
mines, Anon.,  493,  lx.  575. 


Taxation  of  mineral  output,  by  David 
B.  Bogle,  203,  vii.  409. 

Value  of  Chinese  mining  concessions, 
by  John  A.  Church,  319,  lxix. 
736. 

Concerning  the  leasing  to  private  per- 
sons of  the  Okhotsk  auriferous  de- 
posits. Official,  Siberia. 


11.  Patents. 


What    is    infringement    of    a    patent, 

Anon.,  315,  xc.  92. 
Reform   in   the   patent   office,    Anon., 

3  35,  xiv.  161. 
Questions     before     the     departmental 

committee  on  patents,  Anon.,   510, 

lxxvi.  148. 
Patent  law  reform,  Anon.,  613,  v.  649. 


British  patent  laws,  Anon.,  7  61,  xxi. 
457. 

Our  patent  laws,  by  James  Keith. 

Patent  laws,  by  Ivan  Levinstein,  883, 
1900,  310. 

Annual  report  of  the  commissioner  of 
vatents  fo>~  1S99,  Official,  Washing- 
ton. 
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Patents,  design*  and  trade  mark-':  seven- 
teenth  report  of  the  Comptroller- 
general  of  patents,  design*  and  trade 
marks,  with  appendic/.*,  for  1899, 
Official,  London. 

Patents  and  monopoly,  by  John  Rich- 
ards, 15  9,  xxiii.  217. 

Patents:   what  they  are  not.  by  Paul 


Synnestvedt,  12  6,  xxiii.  767. 

Law  and  practice  relating  to  letters 
patent  for  invention,  by  Roger  "Wal- 
lace and  J.  B.  Williamson,  Lon- 
don. 

Preliminary  examination  of  applica- 
tions lor  patents,  by  W.  Lloyd  Wise, 
883.   191  HI.  963. 


12.     Relief  Funds,  Old  Age  Pensions,  Trades  Unions,  etc. 


Compte-rendu  de  la  martin  des  caisses 
de  secou?s  et  de  privoyance  d  la  <  'om- 
pagnie  Houillire  de  Besseges  pendant 
I'annee  1899:  rapport  de  I'in- 
genieur  en  ehef  au  dvrecteur  de  la 
compagnie  (miners'  relief  funds, 
1899),  Anon.,  Alais. 

Thirty-eighth  annual  report  of  the 
Northumberland  and  Durham 
Miners'  Permanent  Relief  Fund  from 
January  1  to  December  31,  1899, 
Anon.,  Newcastle-upon-Tyne. 

Accident,  old-age  and  invalidity  in- 
surance in  Germany  in  1898.  Anon., 
18  7,  viii.   132. 

Belgian  old  age  pension  law.  Anon., 
187,   viii.  163. 

Workmen's  compensation  act  in  rela- 
tion to  collieries,  Anon.,  272, 
lxxix.  77. 

Law  of  trade  unions,  Anon.,  297, 
xlvii.  849. 

Old  age  pensions  for  collieries  (Neison- 
Tylor),  Anon.,  315.  lxxxix.  488. 

Legal  disabilities  of  trade  unionists, 
Anon.,   317,  lxx.  157. 

German  law  of  1900  on  sickness  and  old 
age  insurance.  Anon.,  348.  No.  518. 

Die  leistungen  der  unfallversicherung 
im  rechnungsjahr  1898  (insurance 
societies),  Anon.,  430,   xxxvi.  154. 

Ruckblick  auf  erste  10  jahrige  thatig- 
keit  des  allgemeinen  knappsehafts- 
vereins  zu  Bochum  (workman's 
society).  Anon.,  430,  xxxvi.  633. 

Pension  fund  on  Indian  railways, 
Anon.,  462,  xxvii.  397. 

Compensation  and  pension  for  miners, 
Anon.,  848.  xxii.  318. 

Industrial   life   assurance,    by    \Y.    M. 


Dewar,  169,  xviii.  529,  566. 

Di  la  participation  des  ouvriers 
mineur&  aux  benefices  des  compagnits 
houilleres  (co-operative  mines),  by 
Louis  Dombre,  Nimes. 

.I  dividend  to  labour:  a  study  of 
employers'  welfare  institutions,  by 
Nicholas  Paine  Gilman,  Boston  and 
New  York. 

Mutual  insurance  scheme  for  colliery 
managers,  by  John  Knowles,  27  2, 
lxxx.  536;    493,    lxi.  514. 

Reports  of  the  chief  registrar  of 
fr'nndhj  societic*  for  the  i/ear  ending 
December  31st,  1898:  part  B,  appen- 
dix L,  industrial  and  provident 
ieties,  Official,  London,  1899. 

Superannuation  (memorial  of  civil 
servants  addressed  to  the  treasury): 
return,  to  an  order  of  the  honourable 
the  House  of  Commons  dated  Feb- 
ruary 13,  1899,  Official,  London. 

Report  by  the  chief  labour  corres- 
pondent of  the  Board  of  Trad'  on 
trad'  unions  inl898,with  comparative 
statistics  for  1892-1897,  Official,  186. 

Report  of  the  departmental  committee  on 
the  financial  aspects  "f  the  proposals 
made  by  the  select  committee  of  the 
House  of  Commons  of  1899  about  the 
aged  deserving  poor,  with  appendices, 
Official.  18  6.' 

Le  retraite  ouvriere  aux  charbonnages 
du  centre :  ^experience  des  dix  pre- 
mieres annees  (superannuated  miners 
in  Belgium),  by  Edmond  Peny, 
794,  1.  276;    870,  ix.  119. 

Zur  unfallversieherungs-novelle  (new 
accident  assurance),  by  —  Stockef, 
430,  xxxvi.  281,  309,  518. 


13.  Sanitation   and   Diseases    of  Workmen. 


a. — General. 

North-eastern  Sanitary  Inspection 
Association,  report  for  the  year  1899- 
1900,  Anon..  Newcastle-upon-Tyne. 

Water  and  sewage  examination  re- 
sults, Anon.,  198,  1899.  255. 

Sanitary  engineering  in  South  Africa, 
Anon.,  315.  lxxxix.  233. 

Tropical  sanitation  with  special 

ence  to  Hong  Kong,  bv  B.  G.  Alford, 
466.  cxli.  262. 

Unhealthy  areas  and  displacement    of 


town  population,  by  R.  Melville 
Beachcroft,   83  0.  xxi.  381. 

Die  stadt  Paris  vom  gesundheitstech- 
nischen  standpunkte  (Paris  from  a 
sanitary  engineering  standpoint),  by 
Hermann  Beraneck,  981,  April  27, 
1900. 

International  sanitary  regulations 
with  regard  to  the  control  of  in- 
fections diseases,  by  A.  Wynter 
Blyth.  830.  xxi.  471." 

Influence     of    the     establishment    of 
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sewers  on  the  diminution  of  the 
death-rate  of  the  city  of  Buenos 
Ayres,  by  Gabriel  Carrasco,  4  6  6, 
cxl.  340.  " 

Engineering  features  of  section  de- 
voted to  hygiene,  Paris  exhibition, 
by  W.  C.  Easdale,  331,  iv.  251. 

Status  and  duties  of  a  sanitary  in- 
spector in  England,  by  W.  H.  Grigg, 
830,  xxi.  503. 

Floods  of  1897  and  the  health  of  the 
Lauban  district,  by  —  Steinberg, 
466,  cxxxix.  422. 

Some  of  the  public  works  in  East  Mole- 
sey,  by  John  Stevenson,  2  85,  xliii. 
692. 

Sanitation  by  compulsion,  by  Gilbert 
Thomson,  753,  x\xi.  1. 

b. — Diseases. 

Mesures  prophylactiques  contre  l'anky- 
lostomasie :  circulaire  ministerielle 
dn  15  Mars  1900  (measures  against 
ankylostomasie :  ministerial  decree). 
Anon.,  143,  v.  318. 

Ankylostomasie :  comites  charges  de 
rechercher  les  mesures  prophy- 
lactiques  a  prendre  (committee  on 
protective  measures  against  anklyo- 
stomasia),  Anon.,  143,  v.  716. 

Bergpolizei-verordming  des  kgl.  ober- 
bergamts  Dortmund  vom  12  marz 
d.  Js.,  betreffend  massregeln  zum 
schutze  der  gesundheit  der  bergleute 
sowie  zur  ersten  hiilfeleistung  bei 
nnf alien  (sanitary  arrangements  for' 
workpeople,  and  first  aid  to  the  in- 
jured), Anon..  430,  xxxvi.  332. 

Effect  of  light  on  the  eye.  Anon., 
493,  )xi.  308. 

Das  gutachten  des  conseil  superieur 
d'hygiene  publique  in  Briissel  iiber 
die  wurmkrankheit  der  bergleute 
(ancylostomiasis  amongst  miners), 
Anon.,  732,  xlviii.  288. 

Epidemic  of  typhoid  fever  in  Ltibtau  m 
1899,  by  W.  Hesse,  4  6  6,  cxl.  340. 

Effects  of  copper  on  the  human  body, 
by  T.  W.  Hime,  198,  1900,  696. 

Effect  of  atmospheric  moisture  upon 
the  health  of  those  situated  in  con- 
fined spaces,  by  H.  C.  Nussbaum, 
4  6  6,  cxxxix.  423. 

Note  but  1' ankylostomasie :  maladie 
parasitaire  des  mineurs  (ancylo- 
stomiasis), by  Ch.  Roersch,  7  94, 
xlv.  59;  abs.  481,  xviii.  578. 

Ueber  die  ankylostomiasis  (ancylo- 
stomiasis), by  Dr.  —  Tenholt,  430, 
xxxvi.  1038. 

c. — Garbage  Disposal. 
Strand    district    board    of    works :    re- 
fuse  destructor.    Anon.,    285,   xliii. 
932. 


Town    refuse     problem,    Anon..    297, 

xlvi.  945;   331,  iii.  203. 
Refuse-disposal  works,  Syracuse,  New 

York,  U.S.A.,  Anon.,  315,  xc.  564; 

3  2  5,  October  11,  1900. 

Garbage  cremation  at  Bradford,  Eng- 
land, Anon.,  3  2  7,  September  29, 
1900. 

Municipal  disposal  of  street  refuse, 
Anon.,  343,  ii.  240. 

Incineration  des  ordures  menageres  a 
San  Francisco,  Californie  (burning 
of  refuse  at  San  Francisco),  Anon., 

4  04,  xxxvii.   190. 

Disposal  of  the  refuse  of  the  city  of 
Bombay,  Anon.,   4  6  2,  xxviii.  252. 

Barren  Island  garbage-reduction 
works,  Greater  New  York,  Anon., 
4  6  6,  cxli.  388. 

Refuse-destruction  and  the  displace- 
ment of  coal,  Anon.,  4  93,  lxi. 
935. 

Refuse  disposal,  and  the  results  ob- 
tained from  a  six  months'  working 
of  the  refuse-destructor  at  Torquay, 
by  Henry  Garrett,  4  7  7,  1899,  419. 

Disposal  of  house-refuse  in  Bradford, 
by  John  McTaggart,  19  8,  1900,  867. 

Thackeray  garbage  furnaces  at  San 
Francisco,  California,  by  F.  J. 
Mills,  3  2  5,  May  17,  1900. 

Combined  refuse  -  destructors  and 
power-plants,  by  C.  N.  Russell,  466, 
cxxxix.  181. 

Refuse  and  its  calorific  power,  by  Ed. 
C.  Segundo,   2  9  7,  xlvi.  41. 

Les  ordures  menageres  de  Paris  (street 
sweepings  of  Paris),  by  P.  Vincey, 
865,  1900,  i.  643;  absl  466,  cxliii. 
377. 

Garbage  as  fuel,  by  George  Westing- 
house,  jun.,  2  62,  xxvi.  139. 

(/. — Sewerage. 
Sewers. 

Brooke-Clegg  invert-sewer  block, 
Anon.,  285,  xliii.  1221. 

Drainage  of  the  city  of  Mexico,  Anon., 
3  2  7,  March  24,  1900. 

Deep    sewer   trenching,    Anon.,    3  27, 

'    September  1,  1900. 

Assainissement  de  Mexico  (sanitation 
of  Mexico),  Anon.,  7  9  2,  xxi.  397. 

Ueber  die  den  stadt  entwasserungan- 
lagen  zu  grunde  zu  legenden  regen- 
mengen  mit  besonderer  beriicksicht- 
igung  der  verzdgerung  im  abflusse 
derselben  (rainfall  in  cities  consid- 
ered with  reference  to  the  design  of 
sewers),  by  Ed.  Bodenseher,  981, 
April  20,  1900;  abs.  3  23,  xix.  596. 

Sydney  and  suburbs  low  level  sewer- 
age by  A.  E.  Cutler.  169.  xviii. 
321,  433. 

Formulas  for  computing  quantities  of 
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brickwork  in  egg-shaped  sewers,   by 

Philip    P.    Farley,    3  25.    April    19, 

1900. 
Maintenance  of  sewers,   by  Elmer  D. 

Fletcher,  3  27,  January  27,  1900. 
Cleaning  sewers,  by  Elmer  f).  Fletcher, 

3  27.  April  7.  1900. 
Sewer  ventilation,  by  A.  Prcscott  Fol- 

well,  327,  March  3,  1900. 
Sewerage    of     Frankfort-on-the-Main, 

by  J.   H.   Fuertes,   327,    April    14, 

1900. 
Difficulties    encountered    in    building 

the    storage-well    for    the    sewerage 

system    of    Concord,    Massachusetts. 

U.S.A.,    by  Leonard   Metcalf,    159, 

xxiv.  277. 
Les  canaux  existants  (main  sewers  of 

Dijon),  by  Charles  Mocquery,  146, 

1900,  i.  35;   abs.  466,  cxliii.  376. 
Sewer  maintenance,  by  W.  C.  Parm- 

ley,  15  9,  xxiv.  370. 
Drain  testing,   by  A.  Edmund  Parna- 

cott,  315,  lxxxix.  545. 
New    sewer   invert    block,    by    A.    N. 

Talbot,  3  27,  January  6,  1900. 
Progress  of  drainage  in  New  Orleans. 

by  Alfred  Francis  Theard,  15  9,  xxiv. 

62. 
Drainage   of   the   valley    and   city   of 

Mexico,   by  Willis  B.  Wright,  159. 

xxiv.  256. 

Sewerage  Treatment. 
Staines  sewTage-disposal  works,  Anon., 

285,  xlii.  876. 
Brighouse  sewage  works,  Anon..  2  85. 

xlii.  1233. 
Bacterial   treatment  of  crude-sewage. 

Anon.,  315,   lxxxix.  22,  530. 
Scott-Moucrieff  system  of  sewage  dis- 
posal. Anon.,  315,  lxxxix.  90. 
Mechanical  aids  to  sewerage  purifica- 
tion, Anon.,  315,  xc.  501. 
Paris     drainage     and      water-supply. 

Anon.,  315,  xc.  582. 
Aldershot  camp  sewage-farm,    Anon., 

317, lxx.  693. 
Report   on  sewage  sludge-deposits  on 

the    experimental    coke-beds,    Lon- 
don, Anon.,  3  25,  March  8,  1900. 
End  of  river  pollution  in  Connecticut, 

Anon.,  3  27,  January  20,  1900. 
Sewage  filtration  through  coal.  Anon., 

327.  February  3,  1900. 
Bacterial  sewage  treatment,  Owestry, 

Anon.,  3  27,  March  10,  1900. 
International  system  of  bacterial  sew- 
age treatment,  Anon.,  3  27.  April  7, 

1900. 
Worcester  sludge  process.  Anon.,  3  2  7, 

April  21,    1900. 
Sewage  disposal  at  Mendota,  Illinois, 

Anon.,  3  27,  May  26,  1900. 
Leeds    sewage    disprsal    experiments, 

Anon.,  327,  September  22,   1900. 
Die      stadtischen      kanalisationswerke 


Berlins  (municipal  sewage-works  of 
Berlin),  Anon.,  4  24,  .July  15,  1900. 

Bacterial  treatment  of  sewage,  Anon. 
449,  vi.  69. 

Biological  treatment  of  sewage,  Anon., 
462,  xxviii.  53. 

Portsmouth  sewage-works.  Anon. 
47  5.  ix.  227. 

Eidgeway  automatic  sewage  distribu- 
tor, Anon.,   613,  vi.  527. 

Sewerage  problem  of  the  city  of  Wor- 
cester, Massachusetts,  U.S.A., 
Anon.,  842.  supplement,  xlix. 
20287. 

Utilization  of  bacteria  and  bacterio- 
logic  methods  in  sanitary  engineer- 
ing, by  A.  C.  Abbott,  3  3  3,  xvii.  47. 

Paris  sewers,  by  S.  H.  Adams,  3  31, 
iv.  255. 

Recent  advances  in  the  bacterio- 
chemical  study  of  sewage  and  pol- 
luted waters,  by  W.  E.  Adeney, 
468.  xxvii.  50. 

Drain  testing  by  the  application  of 
water,  by  J.  R.  Anderson,  291,  Octo- 
ber 15,  1900. 

Die  rieselfeldanlagc  der  stadt  Brand- 
enburg a.  H.  (filtering-beds  of 
Brandenburg.  Prussia),  by  E.  Bern- 
hard,  424,  March  31,  1900. 

Disposal  of  sewage,  by  A.  Wvnter 
Blyth,  331,  iii.  167,  240;  iv.  23. 

Intermittent  bacterial  treatment  of 
raw  sewage  in  coke-beds,  by  Frank 
Clowes,  198,  1899,  691. 

Bacterial  treatment  of  sewage,  by 
Frank  Clowes,  666,  lxii.  128. 

General  conclusions  derived  from  the 
experimental  bacterial  treatment  of 
raw  sewage  at  the  outfalls  of  the 
London  sewage  into  the  Thames,  by 
Frank  Clowes.  830,  xxi.  308. 

Treatment  of  London  sewage,  by 
Frank  Clowes,  88  2,  xlix.  45. 

Aeration  as  a  test  for  the  purity  of 
sewage  effluents,  by  W.  J.  Dibdin 
and  George  Thurlichum,  8  83,  1900 
497. 

Nature  and  applicability  of  the  bio- 
logical processes  for  sewage  purifica- 
tion, by  —  Dunbar.  43  6.  cxl.  839. 

Bacterial  treatment  of  sewage  in  Eng- 
land, by  Win.  Easby,  jun.,  333, 
xvii.  133. 
Sewage  disposal  at  Chichester,  by 
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Sewerage    of    Ealing,    by    James    H. 

Fuertes,  3  27,  April  21,   1900. 
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W.    L.    Htdenberg.    660,    January, 
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Sewage  purification,  by  E.  A.  Her- 
mann, 660,  September,  1900. 

Purification  of  sewage  by  means  of 
the  soil,  by  Geo.  Janin,  285,  xliii. 
257,  301. 

Sewerage  and  sewage-disposal  works 
at  Hampton-on-Thames,  by  J. 
Kemp,  285,  xliii.  693. 

English  experiments  on  the  bacterial 
treatment  of  sewage,  with  an  ac- 
count of  the  work  done  at  Man- 
chester during  the  past  year,  by 
Leonard  P.  Kiunicutt,  159,  xxiv. 
107. 

Sewage  disposal  and  water  purifica- 
tion, by  John  N.  McClintock,  660, 
September,  1900. 

Derby  sewage  question,  by  —  Man- 
sergh,  285,   xliii.  299. 

Bacteria  beds  at  Carlisle,  by  H.  C. 
Marks,  285,  xlii.  1023. 

Experiments  on  the  purification  of 
waste  water  from  factories,  by 
William  Oliver  Evelyn  Meade- 
King,  4  6  6,  cxl.  20. 

Bacterial  treatment  of  sewage,  by 
Samuel  Rideal,  3  43,  ii.  15,  134. 

De  rioleering  en  waterverversching 
van  Amsterdam  (sewerage  and  flush- 
ing arrangements),  by  C.  L.  M. 
Lambrechtsen  van  Ritthem,  543, 
1898-99,  112;   abs.  4  66,  cxxxix.  420. 

Sewage    works    at    Gross-Lichterfelde 
and  Treptow,  and  the  applicability 
of  this  process   for  the  drainage  of 
slaughter-houses,  by  Johannes  Senff,- 
4  6  6,  cxli.  389. 
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de  rue  (drainage  settling  tanks),  by 
A.  Stas,  149,  lvii.  45. 

New  inland  waterway  [Chicago],  by  J. 
A.  Stewart,  842,  lxxxii.  105. 

Recent  progress  in  sewage  purifica- 
tion, by  Arthur  N.  Talbot,  971,  v. 
543. 

Purification  of  water  after  its  use  in 
manufactories,  by  Reginald  Arthur 
Tatton,  466,  cxl.  2. 

Pollution  of  the  Limmat  by  the  waste 
water  of  Zurich,  by  J.  Thomann, 
466,  cxli.  391. 

Bacterial  treatment  of  sewage:  a  hand- 
book for  councillors,  engineers  am! 
surveyors,  by  George  Thudichum, 
London. 

Necessity  of  cultivating  water  bacteria 
in  an  atmosphere  saturated  with 
moisture,  by  George  C.  Whipple, 
609,  xii.  276. 

e. — Wash-houses  for  Work- people. 
Note  sur  le  vestiaire-lavabos  et  la 
lampisterie  de  la'  division  de  la 
Varenne  de  la  Compagnie  des  Mines 
de  Roche-la-Moliere  et  Firminy 
(miners'    lavatory    and    lamp-room). 


by  —  Baudot,  8  61,  1900,  38. 
Note  sur  les  lavabos  du  Treuil  (miners' 
lavatories),  by  —  Faure,  8  61,  1900, 
33. 

f. —  Water    Purification. 

Portable  water-steriliser,  Anon.,  315, 
lxxxix.  363. 

Necessity  of  frequent  biological  ex- 
amination of  the  water-supply, 
Anon.,  345,  September  22,  1900. 

Danger  of  ground-water  supplies  in 
the    tropics,    by    Eug.    Ackermann, 

3  2  7,  March  3,  1900. 
Sterilizing    water    by    ozone,    by     E. 

Andreoli,  297,  xliv.  749;  abs.  466, 
cxxxix.  481. 

La  sterilisation  des  eaux  alimentaires 
(sterilisation  of  drinking  water),  by 
Albert  Berge,  865,  1900,  i.  610b; 
abs.  4  66,  cxliii.  374. 

Sterilization  of  water  by  ozone,  by  J. 
Blondin,  4  66,  cxxxix.  480. 

Improvement  of  water  supplies,  by  G. 
Bouscaren,  660,  October,  1900. 

La  biologie  du  filtrage  au  sable  (bio- 
logy of  sand-filtration),  by  — 
Kemna,  85  8,   xiii.  34. 

Notes  on  the  relation  between  the  geo- 
logy of  the  sources  of  water-supply 
and  disease,  by  Marsden  Manson, 
159,  xxiv.  321. 

Epuration  des  eaux:  decantation,  fil- 
tration, sterilisation  (purification  of 
water :  decantation,  filtration  and 
sterilising),  by  H.  de  Montricher, 
881,  xxviii.  145. 

Schumburg  process  of  purifying  water, 
by  A.  Pfuhl,  4  66,  cxli.  391. 

Germs  present  in  the  subsoil-water  of 
central  Rhenish  plain,  by  E.  Pfuhl, 

4  6  6,  cxxxix.  423. 

Purification  of  water  by  ozone,  by 
George  A.  Soper,  4  6  6,  cxl.  338. 

g. —  Workmen's  Dwellings. 

Working-class       dwellings       problem, 

Anon.,  211,  lxxviii.  497. 
Artizans'    dwellings,    Bethnal    Green, 

Anon.,  830,  xxi.  451. 
Workmen's       dwellings,       Richmond, 

Anon.,  83  0,  xxi.  452. 
Working-class  dwellings  in  blocks,  by 

Thomas  Blashill,  209,  lxxviii.  155. 
Houses  for  the  working-classes  in  urban 

districts,  by  S.  W.  Cranfield  and  H. 

J.  Potter,  London. 
Healthy     dwellings,     by     Ernest     G. 

Davies,  285,  xlii.  13,  63. 
Working-class     dwellings,     by     Owen 

Fleming,    John    Honeyman,    Henry 

Spalding  and  W.   E.  'Wallis.    806*. 

vii.  249. 
Construction  of  cottages   for  agricul- 
tural labourers,  by  George  H.  Smith, 

830.  xx.  609. 
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1  I.  Statistics. 


a. — General. 


Iron  trade  of  the  Leading  countries  of 

the  world,  Anon.,  493,  lxi.  987. 

Coal  trade  of  the  United  States  and 
the  world's  coal  supply  and  trade 
(from  the  summary  of  commerce  and 
finance  for  April,  1900),  by  O.  P. 
Austin,  chief  of  bureau,  Treasury 
Department,  Washington. 

World's  supply  of  copper,  by  Frederick 
H.  Hatch,  3  23,  xviii.  869. 

Suggestions  for  improved  coal-mining 
accident  statistics,  by  P,  L.  Hoff- 
man, 319,  lxix.  650,  709. 

Coal-reserves  at  the  close  of  the  XIX. 
century,  by  Edward  Hull,  4  93,  lxi. 
121. 

Coal  tables:  copy  of  statement  shewing 
the  production  and  consumption  of 
coal,  and  the  number  of  persons  em- 
ployed in  coal-production  in  tic-  prin- 
cipal countries  of  the  world  in  each 
year  from  1883  to  1898,  as  far  as  the 
particulars  can  be  stated ;  together 
with  a  statement  showing  the  produc- 
tion of  and  trade  in  petroleum  in  the 
United  States  and  in  the  Russian 
Empire  for  a  series  of  years,  Official, 
London. 

The  mineral  industry,  its  statistics, 
technology  and  trade  in  the  United 
States  and  other  countries,  by  E.  P. 
Eothwell,  New  York,  6  21. 

World's  need  of  coal  and  United  States 
supplies,  by  F.E.Saward,3  2  3,xx.  1. 

World's  copper  supply,  by  H.  J. 
Stevens,  6  2  5,  xx.  407. 

World's  coal,  by  Benjamin  Taylor, 
24  9,  xviii.  393. 

Wann  endet  das  zeitalter  der  verbren- 
nung  (world's  coal  supply),  by 
Clemens  Winkler,  Freiberg. 

b. — Great  Britain. 

Great  Britain  and  her  coal-exporting 
rivals,  Anon.,  49  3,  lx.  749. 

Brown's  export  list,  1900,  Newcastle- 
upon-Tyne,  monthly. 

British  coal  and  freight  circular  and 
general  export  list,  issued  by  Cory 
Brothers,  Cardiff,  monthly. 

Threatened  exhaustion  of  Britain's 
cheap  coal-supplies,  by  J.  Stephen 
Jeans,  493,  lx.  931,  977.  1025. 

Annual  statement  of  the  trade  "f  the 
United  Kingdom,  Official,  London. 

Coal  exports:  return  giving  for  the 
year  1899  the  export  of  coal  from  each 
port  in  the  United  Kingdom  to  each 
country  abroad,  together  with  n  sum- 
mary statement  showing  the  export  of 
coal  from  tlv,  principal  districts  of 
the  United  Kingdom  to  the  principal 


groups  of  fort  ign  countries  :  and  also 
showing  the  quantity  of  '"id  shipped 
at  each  port  in  the  United  Kingdom 
for  shijis'  use  on  foreign  voyages  dur- 
ing the  same  period,  Official,  London. 

Statistical  abstract  for  th<  V nited  King- 
dom in  each  of  tin  last  fifteen  years 
from  18S5  to  1899,  Official,  London. 

Mines  and  quarries  :  general  report  and 
statistics.  Part  I.,  district  statistics: 
statistics  of  the  persons  employed, 
output  and  accidents  at  mine-*  and 
quarries  in  the  United  Kingdom,  ar- 
ranged according  in  1 In  in>-/>eetion  dis- 
tricts. Part  II.,  labour:  general  re- 
port and  statistics  relating  to  %>ersons 
employed  and  a<eidents  at  mines  and 
quarries  in  the  United  Kingdom,  and 
to  the  enforcement  of  the  mines  and 
quarries  acts.  Part  III.,  output: 
general  report  and  statistics  relating 
to  the  nut  put  and  value  of  the 
minerals  raised  in  the  Unit  id  King- 
dom, the  amount  and  value  of  the 
metals  produced,  and  the  exports  and 
imports  of  minerals.  Part  IV., 
colonial  and  foreign  statistics  relating 
to  persons  employed,  nut  put  and  acci- 
dents at  mines  and  quarries  in  the 
British  colonies  and  in  foreign 
countries,  Official,  627. 

Potts'  mining  register  and  directory  for 
the  coal  and  ironstone  trades  of  Great 
Britain  and  Ireland,  tenth  edition, 
North  Shields. 

What  is  the  competitive  outlook  in 
the  iron  and  steel  trades,  or,  more 
particularly,  what  is  the  outlook  for 
the  British  iron  trade,  by  H.  J. 
Skelton,  493,  lx.  1125. 

c. — Europe. 

General. 

Le     charbon    Americain     en     Europe 

(American   coal  in  Europe),   Anon., 

2  93,  1900,  564. 

Coal    crisis   in    Europe,    Anon.,    493, 

lxi.  115. 
American  coal  in  Europe,  Anon..  510. 
Ixxv.  670. 

Austro-Hungary. 
Die     mineralindustrie     Bosniena    und 

der  Herzegovina  (mineral  industry 
of  Bosnia  and  Herzegovina),  Anon., 
17  7,  lix.  512,  526. 

Der  bergwerksbetrieb  Oesterreichs  im 
jahre  1898  (iron-trade  statistics, 
1898),  Anon.,  732.  xlvii.  621;  abs. 
49  5,  lvii.  448. 

Bergbau  und  huttenproduction  Un- 
garns  1898  (mining-  and  metallur- 
gical production  of  Hungary,  1898), 
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Anon.,  73  2,  xlviii.  128,  159,  170; 
abs.  495,  lviii.  594. 

Das  berg  unci  huttenwesen  in  Bosnien 
und  der  Hercegovina  im  jahre  1899 
(mineral  statistics  of  Bosnia  and 
Herzegovina,  1899),  Anon.,  73  2, 
xlviii.  336;   abs.  495,  lviii.  594. 

Die  entwicklung  der  eisenindustrie  im 
XIX.  jahrhundert  und  die  betheili- 
gung  Oesterreichs  an  derselben 
(development  of  the  iron  industry  in 
the  XIX.  century  and  Austrian  par- 
ticipation), Anon.,  73  3,  1900,  34. 

Der  auswartige  handel  des  Oester- 
reichische-Ungarischen  zollgebietes 
in  waaren  der  Montaniudustrie  im 
jahre  1899  (foreign  trade  in  mining 
and  metallurgical  products  for  1899), 
by  Moritz  Caspaar,  73  2,  xlviii.  233. 

Die  flusseisenfrage  in  Oesterreich 
(steel  production),  by  —  Mehrtens, 
983,  xliv.   880. 

Statistisches  jahrbuch  des  k.  k.  ackerbau- 
ministeriums,  Official,  Vienna. 

Belgium. 

Revue  de  legislation  des  mines  et  statis- 
tique des  houilleres  en  France  et  en 
Belgique,  Anon.,  788. 

Statistique  des  mines,  minieres,  car- 
rieres,  usines  metallurgiques  et 
appareils  a  vapeur  du  royaume  de 
Belgique,  by  Emil  Harze,  143. 

Statistique  minerale  de  Belgique,  1899 
(mineral  statistics).  Official,  143,  iv. 
976;   v.  166. 

France. 

Le  charbon  Anglais  a  Marseille  en  1899 
(British  coal  in  Marseilles),  Anon.. 
2  93,  1900,  297. 

Demand  for  American  coal  in  France, 
Anon.,  625,  xx.  424. 

Revue  de  legislation  des  mines  et  statis- 
tique des  houilleres  en  France  et  en 
Belgique,  Anon.,  7  88. 

Production  houillere  du  Fas-de-Calais 
et  du  Nord  en  1898  et  1899  (coal-pro- 
duction of  Pas-de-Calais  and  Nord), 
by  L.  Fevre,  8  7  7,  xxviii.  326. 

L'avenir  des  charbons  Americains  en 
France  (American  coal  in  France), 
by  Francis  Laur,   2  93,  1900,  292. 

Statistique  de  I'industrie  minerale  en 
France  et  en  Algerie,  Official. 

Statistique  de  I'industrie  minerale  et 
des  appareils  a  vapeur  en  France  et 
en  Algerie  pour  Vannee  1898,  avec  un 
appendice  concernant  la  statistique 
•minerale  Internationale  (mineral  sta- 
tistics, etc.),  Official,  Paris. 

Statistique  de  1'industrie  minerale  de 
la  France :  tableaux  comparatifs  de 
la  production  des  combustibles  min- 
eraux,  des  fontes,  fers  et  aciers  en 


L898  et  en  1899  (mineral  and  metal- 
lurgical   production),    Official,    141, 

xvii.  299. 

Development  of  the  iron  industry  in 
France  from  1888  to  1898,  by  H. 
Pinget,  4  95,  lviii.  39. 

Statistique  officielle  de  I'industrie 
miniere  et  metallurgique  en  L899 
(mining  and  metallurgical  statis- 
tics), by  Robert  Pitaval,  293,  1900, 
354. 

Germany. 

Bericht  iiber  die  verwaltung  der  knapp- 
schafts-berufsgen  nosa  nschaft,  Anon., 
Berlin. 

Zusammeiistellung  der  im  jahre  [899s 
im  oberbergamtsbezirke  Breslau 
beim  bergwerksbetriebe  vorgekom- 
menen  todtlichen  verungliickungen 
(fatal  and  disabling  accidents  in 
Breslau,  Germany),  Anon.,  43  0, 
xxxvi.  314. 

Die  gewinnung  der  bergwerke,  salinen 
und  hutten  im  Deutsche  reich  und 
in  Luxemburg  wahrend  des  jahres 
1899  (mining  products  of  Germany 
and  Luxemburg),  Anon.,  430, 
xxxvi.   315. 

Deutschlands  kohlenversorgung  (Ger- 
man coal-industry),  Anon.,  430, 
xxxvi.  817. 

Zehnjahriges  bestehen  der  aktien- 
gesellschaft  Westfalisches  Kokssyn- 
dikat  zu  Bochum  (cause  of  Ger- 
many's coal  famine :  ten  years'  work 
of  the  Westphalian  Coke  Syndicate), 
Anon.,  430,  xxxvi.  865;  abs.  493, 
lxi.  771,  834. 

Statistik  der  Oberschlesischen  berg 
und  hiittenwerke  fur  das  jahr  1899 
(iron-trade  statistics,  Upper  Silesia), 
Anon.,  73  2,  xlviii.  326;  abs.  4  9  5, 
lviii.  606. 

Erzeugung  ein-  und  ausfuhr  von  roheis- 
en  in  Deutschen  reiche,  1899  (iron- 
trade  statistics),  Anon.,  8  9  7,  xx. 
283;  abs.  495,  lviii.  600. 

Statistisches  (German  exports  and  im- 
ports for  Janizary  and  February, 
■  1899  and  1900 ;  iron  consumption, 
1861-1899;  and  the  production  of 
mines  and  iron  works  in  1899), 
Anon.,  897,  xx.  494. 

Production  der  bergwerke,  salinen  und 
hutten  des  Preussischen  staates, 
Anon.,  989,  statistischer  theil. 

Ueber  den  einfluss  des  bezuges  aus- 
landischer  eisenerze  auf  die  roheisen- 
erzeugung  in  Oberschleisien  (iron- 
trade  of  Upper  Silesia,  1871-1898), 
by  Fritz  Jungst,  989,  xlviii.  B. 
519. 

Vierteljahrshefte  zur  statist  ih  des 
Deutschen  reichs,  Official.  Berlin. 
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Jahrbuch  fur  das  berg-  und  kiittt  nwesen 
im  hiinigreiche  Sachsen,  Official,  180. 

Erzeugung  der  Deutschen  eisen-  und 
stahl  indnstrie  mit  einschhiss  Lux- 
emburgs  1896-98,  1889-98  (produc- 
tion and  manufacture  of  iron  and 
steel  in  Germany  and  Luxemburg 
1896-98,  1889-98),  by  H.  Rentzsch, 
89  7,  xx.  39;  abs.  495,  lvii.  457. 

Erzeugung  der  Deutschen  eisen-  und 
stahl  industrie  mit  einschluss  Lux- 
emburgs,  1899  (iron-trade  statistics 
for  Germany  and  Luxemburg,  1899), 
by  H.  Rentzsch,  897,  xx.  1285. 

Italy. 
Rivista  del  servizio  miner ario,  Official, 
Roma. 

Russia. 

Die  naphthaindustrie  in  Russland 
(naphtha  industry),  Anon.,  177,  lix. 
511. 

Coal-production  and  consumption, 
Anon.,  493,  lx.   789. 

Production  mineralurgique  de  la  Rus- 
sie  (mineral  production,  1898), 
Anon.,  8  61,  1900,  73. 

Kohlenmangel  in  Russland  (produc- 
tion of  coal  in  Urals,  1890-99), 
Anon..  897,  xx.  291;  abs.  495,  lvii. 
479. 

Russian  petroleum  production  in  1899, 
by  J.  C.  Chambers,  319,  lxix.  527. 

Coal  fables :  copy  of  statement  shewing 
the  p>r°duction  and  consumption  of 
coal,  and  the  number  of  persons  em- 
ployed in  coal-production  in  the  prin- 
cipal countries  of  the  world  in  each 
year  from  1883  to  189S,  as  far  as  the 
particulars  can  be  stated;  together 
with  a  statement  showing  the  produc- 
tion of  and  trade  in  petroleum  in  the 
United  States  and  in  the  Russian 
Empire  for  a  series  of  years,  Official, 
London. 

Scandinavia. 
General. 
Norway. 
Xorwegen  als  eisen  erzeugendes  land 
(Norway      as      an      iron-producing 
country),  by  Otto  Vogel,   897,  xx. 
1138,  1146,  1199. 

Sweden. 
Bidrag  till   Sveriges   officiola,   Official, 
Stockholm. 

Spain. 

Die  bergwerk  in  Huelva  (mining  at 
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